UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

DIGITAL RECORDING SYSTEM
FOR
TELEMETERED DWWSSN STATIONS

By

Harold E. Clark. Jr.

Open-File Report 83-347
1983

This report is preliminary and has not been reviewed for con-
formity with U.S. Geological Survey editorial standards. Any
use of trade names is for descriptive purposes only and
does not imply endorsement by the U.S. Geological Survey.



CONTENTS

Page
INTRODUCTION . . . . e e e e e e 1
BACKGROUND . . e e e e e e e 3
DWWSSN DRS TELEMETERED SYSTEM
General . ... .. . .. e e S
Mioroprocessor One . . . . ... ... e 9
Microprocessor Two . . .. .. . . . .. ... oo 146
Microprocessor Three .. .. ... .. . ... ... ceeeeo.. 19
Microprocessor Four . .. . ... .. .. niniion Zd
Mioroprocessor Five . ... .. . . . ... e e 23
Microprocessor Si®x . .. ... ... e e e e e 32
DWWSSN DRS TELEMETERED SYSTEM ASSEMBLY INFORMATION
General . ... .. ... .. L e 33
Assembly Information .. ... ... ... .. .. ... ... 33
DWWSSN DRS TELEMETERED SYSTEM
MEMORY INFORMATION .. ... .. . ...... ... ..., 65
APPENDIX A PROGRAM LISTING'S
A.1 Microprocessor One .. ... ..... ... ... .u..u.. A.1-1
A.2 Miecroprocessor Two .. .. . ... .. . .. .. ... ..., A.2-1
A.3 Microprocessor Three .. ... ................. A.3-1
A.4 Microprooessor Four ... .......... ... ..., A.4-1
A.5 Microprocessor Six . ...... ... ... ... ... A.5-1
APPENDIX B EPROM LISTING'S
B.1 Microprocessor One .. ... ... ... ... ... . ...... B.1-1
B.2 Microprocessor Two . ... ... ... . ... ... ... B.2-1
B.3J Microprocessor Three ... ... ... ... .. ........ B.3-1
B.4 Microprocessor Four ... .................... B.4-1
B.5 Microproeessor Si® . ...... .. ... .. ... ... B.S5-1
APPENDIX C LINK MAP FILE'S
c.1 Mioroprocessor One . ... ... ... ... ... .. .. .... c.1-1
c.2 Microprocessor Two . ... ... ... .. ... ... ..... c.2-1
c.3 Microprocessor Three ... ................... cC.3-1
C.q4 Microprocessor Four ... .................... C.49-1
C.5 Microprocessor Five .. .. ................... C.5-1
APPENDIX D OPERATIONAL INSTRUCTIONS ............ D-1



FIGURE 3.

3
3
3
3.
3
3

W w

HOWw W W

o

Tl s W N

o

.10
.11
.12

FIGURES

DWWSSN DRS Telemetry System ... ................ 8

DWWSSN Amplifier and Seismometer Configuration.8

DRS Header Record Informationm ... ............. 11
DRS SP, IP, and LP Data Records .............. 12
DRS 16,000 RAM Memory Map . ... .... ... ... ...... 12
DRS Telemetry One Second Sequence Schedule .. .13
Thumbwheel Switch Settings ................... 14
Microprocessor Two RAM Receive Area .......... 17
Microprocessor Two Ram Transfer to 114 RAM ...18
Microprocessor Four RAM Receive Area ........ 22
Calibrator Control Switch Layout . ........... 25
Central System's Control Panel .. ............ 25
SBC 655 Front Panel Switch Modification ...... 63
SBC 455 Chassis and System Panel Schematic ...é64

Digital To Analog Multiplexer
Unit Front Panel . ... ... ..., ... .. ... ... 70

Digital To Analog Multiplexer Schematic .. ... 71

ii



TABLE 3.

- R R - TR - O R 75 R /)

H s s

W W W W w
e 8 N o0 WW

-

W N e

.10
.11
.12

.18

TABLES

Page
Calibrator Thumbwheel Switch settinas ........ 26
LP Step Function .. ... .. .. .. .. ... .. 0. . 27
SP Step Function ... ... ... ... Lo oo 27
LP Daily (LPP/LP/IP) Sine Function ........... 28
SP Daily Sine Function . ............ ......... 28
LP Frequency Response Function ............... 29
SP Frequency Response Function .. ............. 29
IP Frequency Response Function .............. . 30
LPP Frequency Response Function .............. 3t
80/20-4 Factory Installed Jumpers ............ 3%
80/20-4 Microprocessor One Jumpers ........... 36
80/20-4 Microprocessor Two Jumpers ........... 37
80/20~4 Microprocessor Three Jumpers ... ...... 38
80/20-4 Microprocessor Four Jumpers .......... 39
80/20-4 Microprocessor Five Jumpers .......... 40
80/05 Microprocessor Six Jumpers ............. 41
SBC 116 Memory Board Jumpers . ................ 42
655 Chassis Slot Assignment and Priority ... . . 43
80/20-4 Microprocessor One Terminators .. ..... 44
80/20-4 Microprocessor Two Terminators . ... ... 45
80/20~-4 Microprocessor Tree Terminators ... ... 46
80/20-4 Microprocessor Four Terminators .47
B0/20-4 Microprocesscr Five Terminators 48
80/05 Microprocessor Si1z Terminators . .... ... 49
116 Memory Board Terminators ... ...... ... ... 50
80/20 Microprocessor One Wire/Cable
Assignments for Connector Jv .. ... ...... . .... S1
B80/20-4 Microprocessor One Wire/Cable
Assiagnments for Connector Jz . .......... . .... 52

iii



wn

.19

.20

.21

.22

.23

.24

.23

.26

.27

.28

TABLES CON " T

80/20-4 Microprocessor Three Wire/Cable

Assignments for Connector Jl! . .......... ...

B0/20-4 Microprocessor Three Wire/Cable

Assignments for Connector J2 .. ......... ...

80/20-49 Microproceeor Four Wire/Cable

Assignments for Connector J2 .. ......... ...

80/20-49 Microprocessor Five Wire/Cable

Assignments for Connector Ji .. ......... ...

B0/20-4 Microprocessor Five Wire/Cable

Assignments for Connector J2 . .......... ...

80/0S5 Microprocessor Six Wire/Cable

Assignments for Connector Ji .. ... ...........

SBC 116 Memory Wire/Cable

Assignments for Connector Jt ... .. ..........

SBC 114 Memory Wire/Cable

Assignments for Connector J2 .. .............

80/20-49 Wire/Cable Assignments
Microprocessor's One, Two, Three, and Four
RS232C Connector J3 . .... .. .... ... ......

2400 Baud Digital Modem

Jumper/Strap Assignments . ... ... ... ... .. ...

SBC 116 RAM Memory Assiagnments . ... ...

Microprocessor One RAM Memory Assiganments

iv

Sé

57

58

59

60

.61

o~
[ N]

67

68



b INTRODUCTION

The World-Wide Standardized Seismograph Network (WWSSN}l was
installed during the early 19640's and used photographic paper as
the medium to record the seismic data. The WWSSN network is
still a primary system used to obtain world-wide seismic
information. During the past several years, significant process
has been made in modernizing the global seismioc network. The
global seismic network consists of both the analog recording
network (WWSSN) and the Global Digital Seismograph Network
(GDSN) . The GDSN is composed of systems as the Seismic Research
Observatories (SRO), modified High-Gain Long Period Stations
(ASRO}, and now the Digital World-Wide Standardited Seismograph
Network (DWWSSN) stations. A Digital Recording System (DRS)
has been designed for upgrading WWSSN stations to DWWSSN
stations.

One objective of recording the WWSSN data in a digital
format was to record the WWSSN seismic data on magnetic tapes
for computer analysis. The WWSSN stations that are converted to
DWWSSN stations with the DRS will continue to record the
seismic data on photographic paper, as in the past, as well as
record the seismic data in a digital format on magnetic tape.
The magnetic tapes are sent to the United States for
dissemination to world-wide seismic data ‘users. The
photographic records will.also be sent back to the United States
for microfilm copying. The GDSN digital tapes are processed by
the Albuquergque Seismologial Laboratery into digit&l day tapes.
A day tape contains all the reporting GDSN stations seismic
information for one day on a set of magnetic tapes. Normally,
these digital day tapes are available to users in approximately
60 days after being recorded by the GDSN stations.

The DRS modification to WWSSN stations provides additional



improvements by replacing the electo-mechanical cloocks with

electronic digital time encoders and the solid state amplifier

unit. The amplifier unit provides short-period, long-period,
and new intermediate-period seismioc data channels. This
amplifier unit also drives  the photographic recording

galvanometers directly, which eliminates the. LP galvanometer
control bores, and allows the LP galvanometers to be replaced
with 8P galvanometers, vet still providing the same WWSSN LP
response.

The telemetered version of the WWSSN DRS allows many degrees
of flexibility in system configuration. It is possible to wuse
the telemetry equipment in conjunction with the WWSSN console or
use it as a separate system with a stand-alone time encoder
unit. The telemetered version allows the seismometer site to be
separated from the central recording site. The remote system
and the central system are connected together by a 2400-baud
link such as a dedicated four-wire telephone circuit.

The digital data is oonverted at the oentral recording
system into individual SP, IP, and LP analog channels for analog
recording. One helicorder is provided with each DWWSSN system
and any one of the converted analog channels may be displayed by

switch selection of the desired channel .



2 . BACKGCROUND

The Digital Recording System (DRS) for telemetered DWWSSN
stations uses similar microprocessors, hardware, and electronic
subsystems as the regular DWWSSN DRS stations. The major system
changes are in the operation and system software modifications.
The DWWSSN DRS stations use two miocroprocessors for commmand and
control of the DRS. The telemetered DWWSSN stations use five
microprocessors and have a special multichannel
digital-to-analog display unit as well as a programmable-current
calibrator unit. In addition, the telemetered WWSSN DRS
stations can be used a seperate system without the requirement
of a WWSSN console for the Digital Time Encoder (DTE) unit.
Software has been written for using either the DTE unit or a
seperate commercial digital encoder system, such as the Systron
Donner model 8110 Digital Clock with the digital options.

The initial requirement of the DWWSSN DRS was to only
record the WWSSN seismic information, that is one short-period
(SP) data channel and three long-period (LP) data channels.
Early in the development cycle, the amplifier design took
advantage of the broadband characteristics of the WWSSN LP
seismomters and provided both the LP as well as
intermediate-period (IP) data from one LP seismometer. This
increased the number of data channels from four to nine; three
LP channels, three 1P channels, and three SP channels.
Normally, only one SP channel (8PV) is recorded at a DWWSSN DRS
station.

The final microprocessor selection was determined by

capacity, speed, performance, and simultaneous operation with
other microprooessor and radom-access memory (RAM) units. The
initial four-channel design used a single-board 8080
microprocessor unit and a four-kilobit memory board. With three

types of seismic data (SP, 1P, and LP), each type having three



channels, and two of these types (IP and SP) requiring event
deteocion programs, a much larger and faster mioroprocassor
system was required. The option for event deteotion recording
for IP and SP data, with pre-event data a requirement, created a
unique queuing problem during a large event. As a result of
this queuing problem, another mioroproocessor was assigned the
task of queue master and magnetic-tape transport controller.
The size the RAM memory board was increased to 1é6-kilobits in
size. This 1é6-kilobit memory provides temporary storage for two
LP records, three IP records, and three SP records in temporary
memory. This size of memory provided for up to two pre-event
records for IP and SP event recorded operation and eliminated
the queuing problem, Normally, only one pre-event record is
written for IP and SP events
The selection of the magnetioc-tape recorders went from
cartridge recorders to reel recorders as the design progressed.
The tirst analog-to-digital converter was a low <cost
14-bit gain-ranged mnultichannel ADC unit, but it was changed
early in the design by the seismic advisory panel's
recommendation for a 16-bit straight binary multichannel ADC

unit.



3 . DWWSSN DRSS TELEMETERED

SYSTEM

3.1 GENERAL

A telemetered WWSSN DRS system, as shown +in figure 3.1,
consists of two major systems: a central system, and 2a remote
system. The amplifier assembly and seismometer configuration is
shown in figure 3.2. Normally the photographic recording
equipment is not used at the remote system. The amplifier
assembly is thé same unit used with the WWSSN DRS systems and
has the capability for providing WWSSN LP photo signals to the
WWSSN galvanometers and photographic drum recorders.

The central system consists of: three microprocessors, RAM
memory storage, digital time encoder, digital-to-analog display

unit, magnetic-tape formatter and tape unit, 2400-baud modem,

and control panel - all mounted in a standard 19-inch equipment
rack. Microprocessor One has all timing, remote control code
transmissions, data formatting, event detection,

digital-to-analog display tasks, and overall control functions
for both the central and remote system. Microprocessor Two
controls the reception of all seismic data information from the
remote system. Microprooessor Six controls the digital tape
formatter and magnetic-tape recorder . The 16-kilobit RAM memory
provides the temporary data storage for the last three
short-period (SP) records, the last three intermediate-period
(IP) records, and the last two long-period (LP) records. The
digital-to-analog units converts all incoming digital data into
analog traces for each of the system setsmic channels. The
control panel contains the necessary system switches for: system

configuration, SP event detect parameters, 1P event detect



parameters, telemetry line status checking characters, remote
calibrations selecotion, and system start/reset control. The
2400-baud, telephone-line modem is for communication over the
four-wire, full-duplex telephone ocircuit.

The remote system oonsists of: three microprocessors, 16-bit
binary analog-to-digital converter, constant-ourrent
calibrations unit, and a 2400-baud modem. Microprocessor Three

controls the reception of all of the ADC Codes, Calibration

Codes, and Status Codes from the central system via the
telephone modem oirocuit. It passes the appropriate oodes to
either M!etoproceséot Four, the ADC and transmission
microprocessor, or Mioroprocessor Five, the calibration
prooessor. Microprooessor Four uses the ADC code data to

control the analog-to-digital converter as to type of data

conversion, that is SP conversions, SP and IP conversions, or SP

and LP conversions. During SP conversions; amplifier saturation
(AMP SAT), telemetry status information, and calibration
information are transmitted back to the central system.

Microprocessor Five is the control for the WWSSN Programmable
Current Calibrator which can provide various current levels for:
SP daily calibrations, LP daily calibrations, SP step
calibrations, LP step calibrations, SP response oalibrations, IP
response calibrations, LP response calibrations, and LP Photo
response calibrations. .

The WWSSN DRS telemetered system will process one SP
channel, three IP channel, and three LP channels over a standard
2400-baud telephone line. The absolute telephone line delay is
critical for sucocessful operation. The maximum two way
telephone line delay of 15-milliseconds or less will not cause
system failures. This corresponds to approximately 300 circuit
miles or less typically. Most telephone companies will! only
guarantee 50-milliseconds one way delay or 100-milliseconds two
way absolute circuit delay. Before installation of this type of
system, special telephone line delay tests should be conducted
to insure the 15-millisecond or less absolute two way line delay

is possible.
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3.2 MICROPROCESSOR ONE

Microprocessor One is an 80/20-4, 8080 Central Processor
Unit (CPU) based system. This microprocessor is the primary
command and control unit for the entire DWWSSN DRS Telemetry
System. Microprocessor One has all the time acquisition, timing
control, ADC code transmission, telemetry status code
transmission, data record formatting, SP event detection, IP
aevent detection, record write control, DAC control, telemetry
status verification, and overall system control. When
Microprocessor One malfunctions the entire system malfunctions.

Miocroprocessor One recejves a timing pulse from the Digital
Time Encoder (DTE) every 50-milliseconds,which corresponds to a
20-sample-per-second time rate. A DRS time frame is
S50-milliseconds in duration. All code transmission, data

recejving, ADC vertfication, DAC functions, data formatting, and

event detection must be completed within this time frame. At
the beginning of every SP, 1P, or LP data record, time
information is obtained from the DTE. This time information is

part of the header data. Figure 3.3 shows the format of this
header information. Figure 3.4 shows the header and data
placement within each data record. Records are 1000 words (2000
8-bit bytes) in length containing 10 words of header information
and 990 words of binary data. Figure 3.5 shows the various SP,
IP, and LP records in temporary memory. The number of records
for each type of data prnvides for one or two pre-event records
of SP or IP data at the beginning of event detection mode of
recording and eliminates the queuing problem of writing a large
number of different records at the same time during large
earthquakes.

Four different ADC Codes are transmitted by Microprocessor
One to the remote system's Microprocessor Three. The codes and
the time sequencing are shown in figure 3.6. The pattern shown
in figure 3.6 provides 20 SP conversions, 10 IP conversions, 1

LP, and system gtatus functions for a one-second time frame.



This one-second time frame is repeated every second throughout
the recording time period.

After the appropriate ADC Code, Calibration Code, or
Telemetry Status is transmitted for the next time frame
conversion; Microprocessor One reads header time for beginning
new records according to the ADC Code just transmitted.
Completed record addresses are sent to the SP, 1P, or LP record
write mailboxes. It SP or 1P event-on flags are not set, no
records will be written for this type of data. The first 8P or
IP set of records written for event detected events will have
one pre-event record written first. This record will contain
the event-on flag set in bit q, byte .10 of the header.
Microprocessor One wil] then process the data received from the
remote system for the previous time frame. The receiving unit
is Microprocessor Two, which stores the received data in a
temporary memory location in the 114 RAM memory unit for use by
Mioroprooessor One.

Microprocessor One first converts the received data as
individual analog channels through the Digital-to-Analog
Multiplex System which provides an analog output for each SP,
Ie, and LP seismic data channel. Next, Microprocessotr One
formats and stores the received data into appropriate SP, 1P, or
LP records . After formatting and storing the data,
Microprocessor One checks the system configuration for
continuous or event detection SP operation and for continuous or
event detection IP operation. If the system 1is configured for
either SP or 1P event detectxon mode of opgration, the
appropriate SP and/or IP event detection algorithm is processed.

The system's configuration and SP or IP event detection

settings can be set by front-panel thumbwheel switches as shown

in figure 3.7. After the event detection process,
Microprocessor One does the house keeping tasks such as
Telemetry Status verification, ADC Code errors, and Calibraton
Code generation. Then Microprocessor One returns to the

beginning of the program to wait for the next S0-millisecond

pulse from the DTE to start a new time frame and ADC sequence.

10



STATION 1.D.

WORD 1
SAMPLE RATE
1'S OF YEAR 100'S OF DAYS
WORD 2
10'S OF DAYS 1'S OF DAYS
10'S OF HOURS 1'S OF HOURS
WORD 3
10'S OF MINUTES 1'S OF MINUTES
e e e e e o e - e e e e et e e s em e - - e - e e - e am e o e e e e = e e o - -
10'S OF SECONDS 1'S OF SECONDS
WORD 4 .
100'S OF MILLISEC. 10'S OF MILLISEC
NUMBER OF CHANNELS PER RECORD
WORD 5
SYSTEM STATUS BYTE *
DIGISWITCH #B (SP EVENT)
WORD 6
DIGISWITCH #C (IP EVENT)
DIGISWITCH #D (CONFIGURATION)
WORD 7
CALIBRATON CODE
ADC CODE ERROR TYPE 1
WORD 8
ADC CODE ERROR TYPE 2
NOT USED
WORD ¥
NOT USED
NOT USED
WORD 10
NOT USED
b d not used

,3 = LP/1P Pre-Amp Satura

= not used.
Calibration On Flaag.

N L. O
ol b

Figure 3.3 DRS HEADER RECORD

11

ticn V,NS,EW.

Event On Flaa. beginning ot event.

INFORMATI10ON



10 word
header

990 words
of data

1,000

Figure 3.4

DRS SP,
(1000 words or

1P,

SHORT PERIOD

SHORT PERIOD
2,001

SHORT PERIOD
4,001

INTERMEDIATE
6,001

fe = e - ——— - -

INTERMEDIATE
8,001

T

INTERMEDIATE
10,001

12,001

e T R

14,0001

LONG PERIOD RECORD #1

LONG PERIOD RECORD #2

RECORD #1

2,000
RECORD #2

4,000
RECORD #3

6,000
PERIOD #1

8,000
PERIOD #2 .

10,000
PERIOD #3 -

12,000

14,000
................... i

16,000

Figure 3.5 DRS

16,000 RAM Memory Map

12

And LP DATA RECORDS
2000 B8-bit

bytes)




ADC TIME SP P LP
CODE PERIQOD CHANNELS CHANNELS CHANNELS
(50 millisec.)

11 1 1 3
____________________________________________________ .

10 2 1 3

11 3 1 3 1

12 * 1 q 1
[T ITTTTTTSSIoSTS msmsmmsoocoooe osossoooeoooooos .

11 S5 1 3

13 % 2 é 1

11 7 1 3
____________________________________________________ J

12 w1 8 1
.................................................... .

11 9 1 3
---------------------------------------------------- -

13 *2 10 1

11 11 1 3

12 * 1 12 1

11 13 1 3

13 *2 14 1

11 15 1 3

12 * 1 14 1

11 1? 1 3
____________________________________________________ 4

13 * 2 18 1

11 19 - 1 3 W

12 * 1 20 1 ]

* 1 Time frame for CAL and AMP-SAT information being

returned from remote system.
* 2 Time frame for TELEMETRY STATUS informatiocn being sent
and received.

Figure 3.6 DRS TELEMETRY ONE SECOND SEQUENCE SCHEDULE

13



Sviteh Position 0 1 2 ) 4 ) 6 7 . [} 9 .10 11 12 13 14 13
Switch T(Telemetry| 0 1 2 b ] & s () 7 L} 9 X X X X X X
Test Value) " |don't| don't | don't]| don't | don't| don't
use use use use use use
: —
)

Switch B3 (SP
event detection
constante)
(314 2,67 3.20{ 2.46{ 3.20] 3.56f 2.46( 3.05{ 3.56| 2.46( 2.91( 3.20( 3.56( 2.29{ 2.67{ 3.20| 4.00
STA SP 16 16 [] 8 8 ] 8 [] 16 16 18 16 32 32 32 12
LTA S? 64 (1] 64 64 66 | 128 | 128 | 128 | 128 | 128 | 128 128 128 128 128 128
Switeh € (1P
event detection
constants) 100 200 300 | 400 500 600, | 700 800 900 1000{ 1600 2200 2800 3600 4200 |. 4800
Switch D sP ALl No All No sP End

Ev.* SP sP Sp SP | A of

1P No All | ALl | 1P No N File

Ev.ol 1P 1 P Ev.%| 1P -~Continuous LP only(no SP, no IP)~———~we--uee Mark

All ALl All All All All

Lr LP LP LP LP LP

. Note: SP off limit * 10 minutee, SP on limit = 30 minutes.

IP of{ limit = )2minutes.

#"SP Ev." mesns only SP events, not continuous SP deta, are recorded.

Figure 3.7

Microprocessor One transmits command

systen from its serial
telephone circuit. Time
exchanged with the DTE
information is transferre
unit 1n a similar manner
between Microprocessor
Microprocessor Six is by
Memory. Instructions

"MAILBOX" messages placed

One has the highest multibus priority,

(Same meaning for "1P Ev.")

THUMBWHEEL SWITCH SETTINGS

codes to the remote

port through the 2400-baud modems and

reques

throug

ts and t

h a parallel

ime

information are

port. Digital

d to the Digital-to-Analog Multiplerer

through
One
the mu

a parallel

port . Communication

and Microprocessor Two or

lti1bus link

to the 116 RAM

are passed between microprocessors via

in the

114 RAM Memory. Microprocessor

next priority, and Microprocessor Sizx the

1164 RAM Memory has no pro

the multibus.

Microprocessor Two the

lowest priority. The

cessor functions and

is a slave unit on

The SP event detection algorithm was developed by Dr. L. G.

14



Holcomb of the USCS. His algorithm uses peak-to-peak data
values of the SP seismic data. These peak-to-peak values are
stored in a short-term array (STA) and in a long-term array
(LTA). This data is first stored in the beginning of the STA
array. As new data is received the older data shifts through
STA and then through the LTA. The oldest data in the LTA is
shifted out and no longer used. The lJength of these arrays are
shown in figure 3.7 as “STA SP" and “"LTA SP". These array
lengths are decimal numbers representing the number of stored
peak-to-peak values. The selection of thumbwheel Switch B will
select one of the 146 different SP event-detection constants sets
for STA, LTA, and KSP.

The LTA average data value multiplied by KSP will be compared
with the the STA average data value. When the STA average
exceeds the LTA * XSP average product, an event-on is declared.
The LTA array is frozen for the duration of the event and only
the STA values are allowed to change during the event. This
algorithm will use the KSP * LTA average product to determine
when the event (STA average) does not exceed the test value for
ten minutes to deolare the event-off condition.

The IP event detector uses IP event-detection oconstants
selected by Switch C. This IP event detector is very simple in
that any time the IPZ data value exceeds the IP constant, an 1P
event-on is declared. The event-off will take place after the
IPZ data stays smaller than the IP constant for 12 minutes.

Switch D selects the system configuration as to continuous
or event-detected data and to type of seismic data being
recorded. All SP, 1P, and LP data are being received and
displayed at Central System, but only the selected seismic data
are being recorded on the magnetic-tape recorder.

The 8080 program listing is presented in appendix A.1.



SECTION 3.3 MICROPROCESSOR TWO

Microprocessor Two is an 80/20-4, so8o0 CPU based system.
This microprocessor is the primary receiving unit for the DRS
central system. Microprocessor Two's function is to receive the
24900-baud data transmission from the remote system through the
modems and telephone network. Every 50-millisecond time frame,
Microprocessor Two receives two synchronization bytes and nine
data bytes. After recetving the eleven byte&, the nine data
bytes are transferred to the 114 RAM memory Afor processing by
Microprocessor One. Figure 3.8 shows the temporary storage of
these nine data bytes in Microprocessor Two'§ RAM area. Figure
3.9 shows the transfer location of these nine data bytes into
the 116 RAM area. The serial transmission operation of the
80/20-4 units adds one additional parity bit to every eight-bit
byte that is transmitted. The time required to receive the
eleven bytes of information is 41 . 25-milliseconds. The two
synchronization bytes must be received perfectly before any data
bytes will be accepted. These two synchronization bytes define
the sync word for proper frame start operation.

The first data byte is the ADC Code associated with this
data frame . The next two data bytes are the single SP vertical
data. Depending upon what data frame and ADC Code, the next six
data bytes will be either: JIPV, IPNS, IPEW, or LPV, LPNS, LPEW,
or CALIBRATION CODE, AMP SAT, or TELEMETRY STATUS INFORMATION.
In the transmission of CALIBRATION CODE, AMP SAT, OR TELEMETRY
STATUS, unused data bytes are transmitted as zeros.

The 8080 program listing is presented in appendix A.2.
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UP-2 RAM

ADDRESS BYTE # TYPE OF DATA
38FF BYTE 1 ADC CODE.
3900 BYTE 2 MSB SP
3901 BYTE 3 LSB SP
e et At ctr e —m e — e —————————— ]
3902 BYTE 4 MSB LPV, LPV, AMP SAT, TEL STAT.
3903 BYTE S LSB LPV, 1PV, CAL CODE.
3904 BYTE 6 MSB LPNS, IPNS
L e e e mmm e ]
3905 BYTE 7 LSB LPNS, IPNS
r ------------------------------------------------------- e
3904 BYTE 8 MSEB LPEW, IPEW
———————————————————————————————————————————————————————— -4
3907 BYTE ¢ LSB LPEW, IPEW
Figure 3.8 MICROPROCESSOR TWO RAM RECEIVE AREA
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UP-2 . TRANSFER 11464 MEMORY
RAM Y3200 TO »»))>> RAM
ADDRESS BYTE # ADDRESS
38FF BYTE 1 FFQO
3900 BYTE 2 FFO1
3901 BYTE 3 FFO2
3902 BYTE 4 FFO0O3
3903 BYTE § FFO4
3904 BYTE 4 FFOS
3905 BYTE 7 FFOS6
e o e e e e e e e e e e e e e e e e e e e e e e -4
39046 BYTE 8 FFO7
.................................................. .
3907 BYTE ¢ FFros
Figure 3.9 MICROPROCESSOR TWO RAM TRANSFER TO 114 RAM
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SECTION 3.4 MICROPROCESSOR THREE

Microprocessor Three is an 80/20-4, 8080 CPU based system.
This microprocessor is the primary receiving unit for the DRS
remote system. Microprocessor Three's function is to receive
the 2900-baud, command-control code transmission from the
central system through the modems and telephone network. At the
beginning of every S0-millisecond time frame, Microprocessor
Three receives two synchronization bytes and two command-code
bytes. After receiving the four bytes, the ADC Codes and
TELEMETRY STATUS are transferred to Microprocessor Four.
Calibration codes are transferred to Microprocessor Five.

Transfer of information between Microprocessors Three, Four, and

Five is accomplished By parallel port to parallel port
communication rather than the multibus communication. With the
multibus technique, microproocessors can exchange information

with "SLAVE" units such as 116 RAM memory boards but nect
directly with other microprocessors or "MASTERS".

The 8080 program listing is presented in appendix A.3.
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SECTION 3.5 MICROPROCESSOR FOUR

Microprocessor Four is an 80/20-4, 8080 CPU based system.
This microprocessor is the primary transmitting unit for the DRS
remote system. Microprocessor Four's function is
analog-to-digital conversion of the appropriate seismic channels
and transmission of the 2400-baud data to the central system
through the modems and telephone network. Every 50-millisecond
time frame, Microprocessor Four receives one or two command code
bytes for proper ADC conversion. The second byte transfer
ccecurs during the ny13n ADC conversion time period and is the
TELEMETRY STATUS byte that was received from the. central system
and will be echo transmitted back to the central system for
telemetry verification. Figure 3.10 shows the Microprocessor
Four's RAM location of trensmitted data bytes. Two synch-
ronization bytes are transmitted first to provide proper frame
start operation. The serial transmission operation of the

80/20-4 units adds one additional parity bit to every eight-bit

byte that is transmitted. The time required to transmit the
eleven bytes of information is 41 .2%-milliseconds. The first
data byte is the ADC Code associated with this data frame. The
next two data bytes are SP vertical data. Depending upon what

data frame and ADC Code, the next six data bytes will be either:
IPV, IPNS, IPEW, or LPV, LPNS, LPEW, or CALIBRATION CODE, AMP
SAT, or TELEMETRY STATUS INFORMATION. In the transmission of
CALIBRATION CODE, AMP SAT, OR TELEMETRY STATUS, unused data
bytes are transmitted as zeros.

In addition to digitized seismic data being transmitted back
to the central system, other status information is transmitted
back during certain ADC-Code time frames. The TELEMETRY STATUS
information is echo transmitted back during the ADC-Code-13 time

frame. Every ADC-Code-12 time frame has the CALIBRATION and
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AMPLIFIER 8ATURATION information transmitted back to the central
system. Any calibration in progress by the Remote Programmahle
Current Calibrator will be identified by calibration code
number . The LP and IP preamplifier sections are monitored for
saturation or clipping conditions. Preamplifier saturation or
non-saturation information is transmitted baock to the central
system.

The 8080 brogram listing is presented in appendiz A.4.
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UP-4 RAM
ADDRESS BYTE # TYPE OF DATA
38FF BYTE 1 ADC CODE
e e e e e s mrmmm e ——_,——————————— {
3900 BYTE 2 MSB SP
3901 BYTE 3 LSB SP
3902 BYTE 4 MSB LPV, LPV, AMP SAT, TEL STAT.
3903 BYTE § LSB LPV, 1PV, CAL CODE.
3904 BYTE 6 MSB LPNS, IPNS
e e e e e e r et f et mrrrem . Emmrm e mm e ———————
3905 BYTE 7 LSB LPNS, IPNS
39046 BYTE 8 MSB LPEW, IPEW
3907 BYTE ¢ LSB LPEW, IPEW
Figure 3.10 MICROPROCESSOR FOUR RAM RECEIVE AREA
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SECTION 3.6 MICROPROCESSOR FIVE

Microprocessor Five is an 80/20-4, 8080 CPU based system.
This microprocessor is the control unit for the DWWSSN
Programmable Current Calibrator. Calibration Codes are
activated, from the central system, by operator selection of the
desired levels and types of calibration from the front panel
thumbwheel switches and manually pressing the "ACTIVATE: SWITCH".

These Calibration Codes are transmitted to the remote system's

Microprocessor Three. Microprocessor Three then passes the
Calibration Codes to Microprocessor Five, whioh wuses these
Calibration Codes to select one of 29 calibration programs. The

Programmable Current Calibrator uses these 29 programs to

synthesize: step, daily sine, and full frequency response
calibration signals for DWWSSN SP, IP, LP, LPP (photo)
equipment . One of these codes is “"ABORT", which immediately
terminates any calibration in process. Tpis function allows the

central system operator to stop calibrations in the event of
seismic activity or wrong calibrations.
The Programmable Current Calibrator has nine calibration

functions. These funotions are:

* LP Step

* SP Step

* LP Daily (LP, IP, LPP Sine)
* SP Daily (SP Sine)

* LP Response -

* SP Response

* IP Response

* LPP Response

* ABORT

23



An operator can initiate calibrations by selecting one of
the eight calibration functions or the ABORT function and the
appropriate current level with the six thumbwheel switches (S1,
S2, 83, S84, 85, or Sé). The calibration sequence is activated
by the operator pressing the "ACTIVATE SWITCH" next to the first
six switches within the Calibrator Control area of the central
system control panel. See figure 3.11 and figure 3.12 for the
calibrator control switch layout.

Within 200-milliseconds after calibration activation, the
CAL WORD is transmi{ted with every "ADC-CODE-12" transmission
from the central system to the remote system. The ADC Code
sequence is shown in figure 3.6.

Table 3.1 shows the various function types, 6urtent levels,
switch positions, ADC Codes, and run times for all possible
commands of the current calibrator. Specific information on
each function type is presented in tables 3.2 through 3.9.

Due to the size of the Current Calibrator program the flow
charts and the B8B080 program listing are presented in a separate
USGS report.

Another use of the calibrator is in trouble shooting the DRS
TELEMETRY SYSTEM. All Calibration Codes, selected by the
central system operator, are transmitted to and displayed on
the remote calibrator panel as to type of calibration and the
calibration level . This display will verify the central system
transmit, half the modem and telephone circuit, and the remote
system receive circuits. Receiving the TELEMETRY STATUS at the
central system verifies the other half of the system circuits.
Activation of the "ABORT" function will cause all of the
displays on the remote system calibrator panel to blink. As
long as the central system operator holds the activation button

down in the "ABORT" function the lights will blink. Using this

characteristic, it is possible for the central system operator
to signal to personnel at the remote system. Predetermined code
patterns can be used to indicate such items as: start test,
signal received, data no good, and so on. When there is no
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telephone or radio communication between the central and remote
systems, this provides some means of exohanging instruotions. It
is 2lso possible for the remote system personnel to signal the
central system by the use a battery or some voltage souroce (one
to ten volts) applied to a predetermined ADC seismio channel
input . The central system operator can monitor the predetermined
seismic channel on the system helicorder and observe the signal
level pattern. During the initial checkout of the Berkeley -
Jamestown installation, the above techniques were used with good

success .

SELECT RCTIVATE
S1 S2 S3 S4 S5 S6 S7

Function  SP SP LP  LP LPP
STEP DRILY STEP DARILY

CALIBRATOR CONTROL

FIGURE 3.11 CALIBRATOR CONTROL SWITCH LRYQUT

E! C) o | C)&m«

BlE|0|8] : el fulichi)
© © som © =
F oo o st o mow AT :;C)(:)g 1/ ¢ o
MISTER
¥3ES AUOUEIOU SESMOLOGEA. LASCRATORY TELEMETRY [
CAUBRATOR CONTROL STATUS SYSTEM  CONTROL

Figure 3.12 CENTRAL SYSTEM'S CONTROL PANEL




FUNCTION
TYPE

ABORT

LP STEP
LP STEP
LP STEP
LP STEP
LP STEP
LP STEP

SP STEP
SP STEP
SP STEP
SP STEP
SP STEP

LP DAILY
LP DAILY
LP DAILY
LP DAILY
LP DAILY
LP DAILY

SP DAILY
SP DAILY
SP DAJLY
SP DAILY
SP DAILY
SP DAILY

LP SWEEP

SP SWEEP

1P SWEEP

LPP SWEEP
LPP SWEEP
LPP SWEEP
LPP SWEEF
LPP SWEEP
LPP SWEEP

ABORT
ABORT
ABORT
ABORT
ABORT

TEST!
TEST2

CURRENT
MILLIAMPS

ABORT

W oo o
O~ 0O BB -

LPP=.

LPP=.585
LPP=1.17
LPP=2.34
LPP=4.438

LP=0.506 IP=78.940

ABORT
.931
.061
122
.244
.488

0O L e O

0.50¢6

8.488

78.96

ABORT
293
.58%
1.17
2.34
4.68

TABLE 3.1

SWITCH

POSITIONS °

S1=21,84=0
Sl=115431
S1=1,54=12
S1=1,84=3
S1=1,54=4
St1=1,54=%
S1=1,54=4¢

$1=2,52=10

51=4:53=°
S1=4,83=1
S51=4,83=2
81=4,53=3
S1=4,53=14
S1=4,53=5

S1=3%

mwmwmwwnn
bt et Pt s b
[T T T I T (I '}
oo W oo mm
[GRGROCROEOR]
o~ o~ O~ O~ O~ O~

L TR T TR 1]
N B W)~ O

— e bt a
wonowou

mw [ RONT R R
—. e e O
U wo

——

-
o~ —
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ADC CODE

EO
3
24
23
22
21
20

EO
83
82
81
80

EO
13
17
28
19
2A

EQ
88
87
86
8s
84

4B

89

40

EO
B
zC
D
lE
F

EO
EQ
EO
EQ
EQ

El
E2

O 0 0 0o ALY NN AN

s e s e

Lnen Lt an e

——

RUN TIME

MINUTES
MINUTES
MINUTES
MINUTES
MINUTES
MINUTES

80 SEC.
80 SEC.
80 SEC.
80 SEC.

MINUTES
MINUTES
MINUTES
MINUTES
MINUTES

MINUTE
MINUTE
MINUTE
MINUTE
MINUTE

MINUTES

MINUTES

MINUTES

MINUTES
MINUTES
MINUTES
MINUTES
MINUTES

CALIBRATOR THUMBWHREEL SWITCH SETTINGS

w

Lnen AN en
~0 0 0 09

SEC.

SEC.

SEC.

SEC

SEC.
SEC.
SEC.
SEC.



LP STEP FUNCTION (52=1 AND S54=1 TOg)

CURRENT LEVELS DURATION NUMBER OF SWITCH 54
MA ZERO-PEAX MINUTES CYCLES SETTING

0.1 S 1 1

.2 3 1 2

0.4 5 1 3

0.8 3 1 q

1.4 S { S

3.2 3 1 6

TABLE 3.6.2 LP STEP FUNCTION

SP STEP FUNCTION (S1= A2 AND 82=1 TO 4

CURRENT LEVELS DURATION NUMBER OF SWITCH 8§12

MA ZERO-PEAK SECONDS CYCLES SETTING
0.8 80 4 1
1.4 80 q 2
3.2 80 4 3
6.4 80 4 q

SP STEP DURATION IS ON FOR 10 SECONDS AND OFF FOR 10 SECOND3.
THERE ARE FOUR REPETITIONS OF ON-OFF CYCLES.

TABLE 3.3 SP STEP FUNCTION
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LP DAILY (LPP/LP/IP) SINE FUNCTION

DURATION
MINUTES

G2 W W W W

-

DURATION
MINUTES

[ A e

(S1=3 AND Sé=1 TO 3)

NUMBER OF
CYCLES

-t e ba b
[ S ]

(LPP/LP/1P) SINE FUNCTION

SWITCH S¢
SETTING

(S1=4 AND S3=1 TO 5)

NUMBER OF
CYCLES

CURRENT LEVELS PER1OD
MA PEAK-PEAX SECONDS
0.2925 LPP 135
SWITCH 0.5850 LPP 15
SELECTABLE 1.170 LPP 15
LEVELS 2.340 LPP 13
4.480 LPP 15
FI1XED 0.506 LP 25
LEVELS 78.940 1P 1
LP DAILY SICNAL DURATION 1S 9 MINUTES TOTAL
TABLE 3.4 LP DAILY
SP DAILY (SINE) FUNCTION
CURRENT LEVELS PERIOCTD
MA PEAXK-PEAX SECONDS
0.531 1
SWITCH 1.061 1
SELECTABLE 2.122 1
LEVELS 4.244 1
B.488 1

SP DAILY SIGNAL DURATION IS i MINUTE TOTAL

3.5

SP DAILY SINE FUNCTION

SWITCH 83
SETTING

SN

LS S JC I S



LP FREQUENCY RESPONSE FUNCTION (FREQUENCY SVEEP S1=5)

CURRENT LEVEL PERIOD DURATION NUMBER OF PERIOD
MA PEAK-PERK SECONDS MINUTES CYCLES CODE
0.506 S00 253 3 13
0.506 200 10 3 12
0.506 100 10 é 11
0.504 80 8 é 10
0.506 40 é é 9
0.50¢ 50 S é 8
0.50¢6 40 4 é ?
0.506 30 3 [ 6
0.506 25 2.92 7 H)
0.506 20 2 [ 4
0.50¢6 15 2 - 8 3
0.506 10 ) 6 2
0.50¢ 8 1.07 8 1

LP RESPONSE RUN TIME IS 79 MINUTES AND 54 SECONDS.

TABLE 3.6 LP FREQUENCY RESPONSE FUNCTION

SP FREQUENCY RESPONSE FUNCTION (FREQUENCY SWEEP St1=6)

CURRENT LEVEL PERIOD DURATION NUMBER OF PERIOD
MA PEAK-PEAK SECONDS MINUTES CYCLES CODE

.488 1
.488
.488
.488
.488
.488
.488
.4838
.488
. 488
.488
.488
.488
.488
.488
.488

o3 00 Qo 09 09 OO 00 00 03 (U 0o OF oo OO oo 0O
COOOOOOH —“NW.H Lo 0O
n

e T i S N S A )
GO~ O~ b LI e e e

NN O OO0 DO @O~

et et s ek e e

R WD LMo DD O WS O

N W thor N

SP RESPONSE RUN TIME IS5 1é MINUTES AND 5 SECONDS.

TABLE 3.7 SP FREQUENCY RESPONSE FUNCTION
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1P FREQUENCY RESPONSE FUNCTION. (FREQUENCY SWEEP §1=7)

.

CURRENT LEVEL PERIOD DURATION NUMBER OF
MA PEAK-PEAK SECONDS MINUTES CYCLES
78.96 100 10 é
78.96 80 8 é
78.94 60 6 )
78.96 490 4 é
78.96 30 3 é
78.94 25 2.3 é
78.96 20 2 é
78 .96 135 1.5 [
78.946 10 1 6
78 .94 8 1.33 10
78.96 é 1 10
78 .94 4 1 13
78.96 3 1 20
78 .94 2 1 30
78.96 1.5 1 40
78.96 1 1 60
78.96 0.8 1 73
78.94 0.6 1 1
78.96 0.5 1 1

1P RESPONSE

RUN TIME 1S 48 MINUTES AND $9 SECONDS.

TABLE 3 8 IP FREQUENCY RESPONSE FUNCTION
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LPP FREQUENCY RESPONSE FUNCTION (FREQUENCY SWEEP

CURRENT LEVEL PERIOD DURATION NUMBER OF
MA PEAK-PEAK SECONDS MINUTES CYCLES

2x1 200 10 3

2x1 100 10 é

2x] 80 8 é

2x1 60 S S

1x1 40 4 é

1*1 30 3 é

1 15 2.92 ?

1 20 2 é

1 15 2 8

I 10 1 é

1 8 1.07 8

1 é 1 10

1 S 1 12

CURRENT 1 SWITCH Sé SETTING ADC CODE

1=0.2925 1 2B
1=0.5850 1 2C
1=1.1700 3 2D
1=2.3400 4 2E
1=4.46800 H] 2F

LPP RESPONSE RUN TIME 1S

TABLE 3.9

[
~

1 MINUTES AND

LPP FREQUENCY RESPONSE FUNCTION

31
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CODE
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SECTION 3.7 MICROPROCESSOR SIX

Microprccessor Six is an 80/0S microprocessor unit, which is

an 8085 CPU based system. This microprocessor is the
magnetic-tape formatter and maghetic—tape controller. The 8085
CPU microprocessor was used because it has faster CPU

operational speed than the 8080 CPU units. This faster speed is
required for the fast operational speed of the magnetic-tape
units.

Microprocessor Six monitors the 8P, 1P, and LP Record
Pointer mailboxes in the 1146 RAM memory for addresses of records
to be ‘written on magnetic tape. Microprocessor Six scans the
one LP, three SP, and three IP Record Pointer "“MAILBOXS" for the
end-of-record addresses. When Microprocessor Six finds a
mailbox that is not zero data value, it extracts the address
information and replaces it with zeros. These mailboxes are
listed in table 5.1 (RAM locations FE8é4 through FE%3) .

Because of the possibility of event detected recordings for
SP or IP data, three mailboxes were provided for each type. The
three mailboxes for each type of data provides either one or two
pre-event records to be written at the beginning of event
detected events. Normally only one pre-event record is written.

Microprocessor Six transfers the appropriate record data
from the 116 RAM memory to the magnetic-tape formatter, which in
turn transfers the data to the magnetic-tape transport.

During system checkout, the only way to test these mailbox
locations is to remove Microprocessor Six. This is because it
scans these mailbores at a very fast rate, removes the address
data, and resets the mailboxes to Zero. The 8085 program

listing is presented in appendix A.5.
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g9 . DWWSSN DRSS TELEMETERED

SYSTEM ASSEMBLY INFORMATION

4.1 GENERAL

The WWSSN DRS Telemetry System uses 80/20-4 microprocessor
units for five of the six system microprocessors. The sixth is
an 80/05 microprocessor which was seleoted because of the higher

speed required for the controller of the magnetio-tape formatter

unit. Each microprocessor is custonm configured for its
function by switch and jumper set-up. There are approximately
150 jumpers on an 80/20~4 board. Specifio operation such as

port input or output, RAM address, EPROM type, and many special
operational assignments are setup by qupet selection.
Operational success depends upon every jumper being correct.
Not all board functions are required by a particular processor
s0 some jumpers are not critical, in fact they can be treated as

“DON'T CARES".
4.2 ASSEMBLY INFORMATION
The factory installed jumpers for an 80/20-4 microprocessor

board are shown in table q.1. Table 4.2 through table 4.4

present the respeotive B0/20-4 microprocessor jumper changes or

additions to the initial jumper list. Table 4.7 presents the
jumper list for the single 80/05 microprocessor board. Table
4.8 presents the jumper list for the 114 memory board. This
116 memoty board is a combination memory board and 1/0

input/output board that must be configured for proper operation.
Table 4.9 shows the SBC 6S5 chassis with its B-N priority
jumper and the proper slot assignment for each of the

microprocessors or memory boards. The two SBC 655 chassis have
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been modified in several ways. One change is to disable the
front panel interrupt switch and use it for activation of the
Digital Time Encoder (DTE) ready relay. Other changes are
special TTL +3 volt power connector used by the Calibrator Unit
and DTE ready relay -assembly.

Table 4.10 through table q9.16 show the respective 1/0
input/out terminators for all ports. The SN74125 must be
installed in a special plug-in carrier and modified for use in
the 80/05% terminator plug-~-in. The write clock pulse from the
magnetic-tape formatter is echo transmitted back to the
formatter as a data-available strobe, as well as entering the
80/095 for sequencing of the data to be written on magnetic tape.

The 901 terminator device provides four 220/330 ohm
pull-up/pull-down circuits per terminator pack. The 902
provides four, one kilohm pull-up circuits per pack. The solid
terminator devices are plug-in carrier units that are jumpered
straight through for all data bit lines.

Table q4.17 through table 4.24 presents the respective
microprocessor port wire/cable assignments. Table 4.25 and
table 4.26 presents the SBC 114 memory board port wire/cable
assignments. Microprocessor Two does not have any port
assignments.

Table 4.28 presents the RS232C port wire/cahble assignments

for Microprocessor One, Two , Three, and Four. These RS5232C
ports are connected to the 2400-baud digital modems . The
24900-baud modems are connected to a dedicated four-wire
telephone circuit. The transmit modems are hard-wired for
continuous transmit . The receive modems are in a continuous
receive mode . With a S0-millisecond data frame, a modem's 8.5

or especially the 1%50-millisecond turn-around / clear-to-send
time cannot be tolerated. So continuous transmit and receive
techniques were used.

Figure 4.1 shows the modification to the SBC 655 chassis
which eliminates the front panel interrupt capability and
provides modification for use of this switch as a system
“"START-UP SEQUENCE SWITCH". Figure 4.2 shows the front panel

and chassis interconnect schematic.
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TABLE 4
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DRSS TELEMETRY 80/ 20-—-4d
MICROPROCESSOR ONE

(UP-1)
REMOVE INSTALL CHECK NONE
CONNECTED

19-21 20-21 - 1-2

71-72 70-71 - 3-4
w2 A-C W2 A-B - 9-10
w4 B-D W4 A-D 4 - 11-12
w4 C-E W4 B-E - 4,5,13,15
W7 A-B W?7 A-D - 6,7,8
w8 A-C W8 A-B -
*CAP3S 31-36 -
*CAPS3 36-37 -
x*xCAP72 37-38 -

38-39 -

SONOVYOOECEQIODINNNGOOOONUNUL
O~ NUNWHONWUWEOERRLNODONDN

He 0O EoNNNNOR T
NNONOIAHBNOENHONUNW- IV W

e e
B TRV, ]

"W" SWITCHES CONFIGURED FOR 8K EPROM (2716 EPROMS)

Note the 80/20-4 should be jumpered
as it comes from the factory.

TABLE 4.2 B80/20-4 MICROPROCESSOR ONE JUMPERS
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DRS TELEMETRY 807 20-—49
MICROPROCESSOR TWO

(UP-2)
REMOVE INSTALL CHECK NONE
CONNECTED
16~-18 17-18 $2-53 1-2
29 TO 350 31-346 54-5¢S 3-4
110~-111 36-37 56-57 9-10
112-113 37-38 58-59 11-12
38-39 60-61 4,5,13.,15
34-27 62-63 6,7.,8
35-2¢6 64-65
66-67
68-69
73-74
75-76
77-78
79-80
81-82
83-84
85-86
87-88
91-92
108-10°9
120-121
128-129
71-72

"W" SWITCHES SHOULD BE CONFIGURED FOR 4K EPROM (2708)YEFPROMS)

Note the 80/20-4 should be initially
jumpered as it comes from the factory.

TABLE 4.3 80/20-4 MICROPRQOCESSOR TWO JUMPERS
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DRSS TELEMETRY 807 20 —4
MICROPROCESSOR THREE

(UP-3)
REMOVFE INSTALL CHECK NONE
CONNECTED
16-18 17-18 1-2
24 TO 50 31-36 3-4
36-37 9-10
37-38 11-12
38-39 4,5,13,15
34-27 6,7.8
35-26

O - O

.
NN OOVEDMOBOINNGOOOO0- NN NN

»OOBHNUWHONNWEANO O LN
L N T T T T O O O O O T O O A T |
N - YEPEEOINICOONTNN L
NNNONEADNODOLVOVNVW~ONUNW

"W" SWITCHES SHOULD BE CONFIGURED FOR 4K EPROM (2708YEPROMS)

Note the 80/20-4 should be initially
jumpered as it comes from the factory.

TRBLE 4.4 80/20-4 MICROFROCEZSOR THREE JUMPERS
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DRSS TEILEMETRY 80/ 20—4
MICROPROCESSOR FOUR

(UP-4)
REMOVE INSTALL CHECKX NONE
CONNECTED
19-21 20-21 - 1-2
24 TO 50 31-36 - 3-4
$52-53 36-37 - 9-10
71-72 37-38 11-12
110-111 38-3°9 9,3,13,15
112-113 S1-52 6,7.,8
70-71

NOUVWPDOENNIINONAOONNTNNCL
WO NNWrH ONUNWEONLNOO O N -~

Fes = QO E@OOOOINNOCONTAU N
NNONOOLNOOODHLOVONNW 0NN

e s
O s O

"W" SWITCHES SHOULD BE CONFIGURED FOR 4K EPROM (2708EPROMS)

Note the 80/20-4 should be initially
jumpered as it comes from the factory.

TABLE 4 S 80/20-4 MICROPRCCESSOR FCOUR JUMPERS
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807 20-—-4

DRS TELEMETRY

MICROPRQOCESSOR FIVE
(UP-5)

CHECK NONE
CONNECTED

INSTALL

REMOVE
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(2716YEPROMS)

CONFIGURED FOR 8X EPROM

SWITCHES SHOULD BE

AW

initi1ally

Note the 80/20-4 should be

factory.

from the

comes

it

jumpered as

FIVE JUMPERS

TABLE 4.6 80r20-4 MICROPROCESSOR
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DRSS TELEMETRY 80705
MICROPROCESSOR SIX

(UP-6)
REMOVE INSTALL CHECX NONE
CONNECTED
W3 A-B W4 A-B Wi A-D W3 A-B
w3 C-D w4 C-D Wi B-C W3 C-D
W3 E-F wW4q E-F w2z B-C W3 E-~F
W3 G-H W4 G-H WS A-F W3 G-H
W7 A-B WS E-M W7 A-B
W8 A-B W10 A-B w8 A-B
Wil A-B Wil B-C W12 A-B WS K,L,N
W13 A-B WS P,R,S
Wé A-B Wil A
wWé C
wiz C
w13 C

"W" SWITCHES SHOULD BE CONFIGURED FOR 4K EPROM (2708)EFROMS)

Note the 80/05 should be inittially
jumpered as it comes from the factory.

TABLE 4.7 80/05 MICROPROCESSOR S1X JUMPERS

q1



DRSS TELEMETRY sSBC 11 &6

RANDOM ACCESS MEMORY BOARD
(MEMORY 114)

REMOVE INSTALL CHECX NONE
CONNECTED
30-31 29-30 32-33 15,16,17,18
92-53 $3-54 34-3% 19,20,21,22
B9-90 ?0-91 36-37 75,76,77,78
S2 1-4 S2 1-2 38-3°9 95-112
40-41 ?24-111
42-43 ?7-110
44-45 98-10°9
46-47 99-108
48-4°9 100-107
* 50-51 101-106
56-546 102-105
57-58 103-104
59-60
61-62
63-64
65-66
67-68
69-70
71-72
73-74
87-88
92-93
W1 H-E wi A,B,C,D,F
W2 B-D W8 A-B
w2 C-E
w3 B-C
W4 A-B
W5 A-B
Wé A-B
W7 A-E
W9 A-B
Wi0 A-B
SET &3 ,2,3,4 TO "ON" .
SET 83 $,6.7,8 TO "OFF".
SET 84 t,72,49,5,6,7.8, TC "ON".
SET 54 23 TO "OFF".

"W" SWITCHES SHOULD BE CONFIGURED FOR 4X EPROM (2708)EPROMS:

Note the SBC 116 should be initially
jumpered as it comes from the factory.

TABLE 4.8 SBC 116 MEMORY BOARD JUMPERS

a2



DRS TELEMETRY sSsBC 655 S

SBC 455 SYSTEM CHASSI!S CENTRAL RECORDING SYSTEM
(604 CARD CAGE JUMPFER B-N)

PRIORITY SLOT MICROPROCESSOR RESET P2
CONNECTOR
1 J2 UP-1 P2 INSTALLLED
2 J3 UpP-2
3 J4a UP-3
q IS 116 MEMORY

SBC 655 CHASSIS REMOTE RECORDING SYSTEM
(604 CARD CAGE JUMPER B-N)

PRIORITY SLOT MICROPROCESSOR RESET P2
N/A Jz2 upP-3 P2 INSTALLED
N/A J3 UP -4
N/A J4 UpP-5%

NOTE. Priority scheme is for Central recording System only.
Remote sysytem does not use "multibus'", so no priority 1s used.
Both 635 chassis assemblies are constructed and wired identical.

TABLE 4.9 655 CHASSIS SLOT ASSIGNMENT AND PRIORITY
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DRSS TELEMETRY
80/720-—4a TERMINATORS

MICROPROCESSOR ONE

(UP-1)
CONNECTOR PORT TERMINATOR DEVICE
Ji Eq A1l INTEL 82246
Ji E4 A2 INTEL 8226
Ji1 Eé A3 9202
Ji ‘Eé A4 902
Ji1 ES AS 902
Ji ES Aé 902
Jz E8 A7 INTEL 8226
J2 ES8 A8 INTEL 82246
J2 EA A9 SN7437
J2 EA Al10 SN7437
J2 E9 A1l SOLID
J2 EY Al2 SOLID

Note the INTCL 8226 terminators zre factory installed.
901 is 220/330 ohm pull-up/pul'l-down terminating pack.

902 is 1K ohm pull-up terminating pack.

o
0

TABLE 4.10 80/20-4 MICROPROCESSOR ONE TERMINATORS
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DRS TELEMETRY
80/ 20-—4a TERMINATORS

MICROPROCESSOR TWO

(UP-2)
CONNECTOR PORT TERMINATOR DEVICE
J1 EQ4 Al INTEL 8226
J1 Eq A2 INTEL 8226
J1 Eé A3 BLANK
J1 Eé ¢ A4 BLANK
J1 ES AS BLANK
J1 ES Aé BLANK
J2 ES8 A7 INTEL 8226
J2 ES8 A8 INTEL 8226
J2 EA A9 BLANK
J2 EA A10 BLANK
J2 E9 ALt BLANK
J2 E? AtL2 BLANK

Note the INTEL 8224 terminators are factory installed.
No ports are used as input/output on this microprocessor

TABLE 4.11 80/7/20~4 MICROPROCESSOR TWO TERMINATORS

45



DRSS TELEMETRY
80/ 20-—4a TERMINATORS

MICROPROCESSOR THREE

(UP-3)
CONNECTOR PORT TERMINATOR DEVICE
J1 E4 Al INTEL 82246
Ji Eq A2 INTEL 82246
Ji Eé$ A3 BLANK
Ji Eé . A4 BLANX
Ji ES AS BLANK
J1 ES As BLANK
J2 ES8 A7 INTEL 8226
J2 EB A8 INTEL 8224
Jz EA A9 BLANK
J2 EA ALO BLANK
Jz2 E? Attt SOLID
Jz E? A12 SOLID

Note the INTEL 8226 terminators are factory installed.

TABLE 4.12 80/20-4 MICROPROCESSOR THREE TERMINATORS
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DRSS TELEMETRY
80/ 20—4a TERMINATORS

MICROPROCESSOR FOUR

(UP-4)
CONNECTOR PORT TERMINATOR DEVICE
J1 E4 At INTEL 8224
J1 E4 A2 INTEL 8224
J1 Eé A3 SN7437
J1 Eé A4 SN7437
J1 ES AS 902
J1 ES Ad 902
J2 E8 A7 INTEL 8226
J2 ES A8 INTEL 8224
J2 EA A9 ?02
J2 EA A10 902
J2 E9 ALl 901
J2 E9 Al12 901
Note the INTEL 82246 terminators are factory installed.
901 is 220/330 ohm pull-up/pull-down terminating pack.
902 is 1K ohm pull-up terminating pack.
TABLE 4.13 80/20-4 MICROPROCESSOR FOUR TERMINATORS
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DRSS TELEMETRY
80/7/720-—4 TERMINATORS

MICROPROCESSOR FIVE

(UP-35)
CONNECTOR FPORT TERMINATOR DEVICE
J1 E4 Al INTEL 8226
Ji1 E4 A2 INTEL 8226
Ji Eé A3 902
J1 Eé A4 SN7438
Ji1 ES AS SN7438
Ji ES Ré SN7438
J2Z ES8 A7 INTEL 8226
J2 E8 AB INTEL 82246
J2 EA A9 SN7408
J2 EA AtLO 8N7408
J2 E9 A1l 902
Jz E? Al12 902

Note the INTEL 8224 terminators are factory installed.
902 is 1X ohm pull-up terminating pack.

TABLE 4.14 80/20-4 MICROPROCESSOR FIVE TERMINATORS
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DRSS TELEME
80/ 20-—4 TERIMI

MICROPROCESSOR SIX

TRY
NATORS

(UP-46)
CONNECTOR PORT TERMINATOR DEVICE
Ji 02 A4 SN7437
Ji1 02 AS 8SN7437 ‘
J1 01 Aé SN7437
¢ Ji 01 A7 SN7437
Jt 03 A8 SN74125 »
J1 03 A9 901
RS232 RECEIVER AlO BLANK
RS232 DRIVER All BLANK

*SN74125 1S5 MOUNTED IN SPECIAL CARRIER WITH PINS 3 TO S
JUMPERED. THE 80/05 BOARD HAS THE RUN BETWEEN A8 PINS 3 TO AS8
PINS CUT. THE SN74125 HAS PINS 1,2,3,8,9,10,11,12,AND 13
CUTOFF.

Note the 901 is 220/330 ohm pull-up/pull-down terminating pack.

TABLE 4.15 80/05S MICROPROCESSOR SIX TERMINATORS
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N
9

o
0

t
1

DRS TELEMETRY
807 20-—4a

CONNECTOR
J1 F4
J1 Fq
J1 Fé
J1 Fé
J1 FS
J1 FS
J2 F8
J2 F8
J2 FA
J2 FA
J2 F9
J2 F9

e the INTEL 822¢

TERMINATORS

MEMORY 114

TERMINATOR

At
A2
A3
A4
AS
Aé
A7

DEVICE

INTEL 82
INTEL 82
SN7437
SN7437

26
26

terminators are factory installed.
is 220/330 ohm pull-up/pull-down terminating pack.

902 is 1K ohm pull-up terminating pack.

TABLE 4.1¢6

SO

116 MEMORY BOARD TERMINATORS



DRSS TELEMETRY
80/ 20-—4 WIRE/ CABLE

MICROPROCESSOR ONE
(UP-1 CONNECTOR J1)

PORT BIT PIN$ WIRE# PERIPHERAL DEVICE

E4 0 J1-48-=---- 47 - m e A0 DAC MUX

E4 1 J1-4b-we-- 45~ A1 DAC MUX

E4 2 J1-44-nm=- 43 ~ceeem - A2 DAC MUX

E4q 3 J1-42--=~~- dl-- e CARD SELECT STROBE 1 DAC MUX
Eq 4 J1240--«~~ 39~ CARD SELECT STROBE 2 DAC MUX
Eq S J1-38-==-~- 37— e NOT USED

E4 é J1-36--ee- 38~ CLOCK 2 DAC MUX

E4 7 J1-34--~—-- 33~ CHANNEL STROBE DAC MUX
Eé ? J1-32-=wv=- KD e DATA BIT 09 DAC MUX

Eé é J1-30--=~~ 29~-m—em- DATA BIT 30 DAC MUX

Eé S J1-28-=-~--~ 27~==-== DATA BIT 11 DAC MUX

Eé q J1-26~--==-~ 20~ - DATA BIT 312 DAC MUX

Eé 0 J1-24--~~- 23~-=--m-- DATA BIT 16 DAC MUX

Eé 1 J1-22-cee= 2l e = DATA BIT 15 DAC MUX

Eé 2 J1-20-==~- 19 DATA BIT 14 DAC MUX

Eé 3 J1-18--=-- 17 DATA BIT 13 DAC MUX

ES 0 J1-16=nee- 15~--me-=- DATA BIT 08 DAC MUX

ES 1 Jl-14--w-- 13- DATA BIT 0?7 DAC MUX

ES 2 J1-12--v== 1l DATA BIT 06 DAC MUX

ES 3 J1-10~-=--- 09— DATA BIT 05 DAC MUX

ES 4 J1-08--~-~- 07cceee== DATA BIT 04 DAC MUX

ES S J1-06~=v=-=~ 05--n---- DATA BIT 03 DAC MUX

ES 6 J1-04----- 03~ DATA BIT 02 DAC MUX

ES 7 J1-02---~- 0l SIGN BIT DAC MUX

DAGC MUX is a USGS designed multichannel
digital-to-analog system.

Note the odd connector pins are all tied to microprocessor

common ground.
All even number wires will connect to the microprocessor
common ground.

TABLE 4.17 80/20-9 MICROPROCESSOR ONE WIRE/CABLE ASSIGNMENTS
FOR CONNECTOR J1

S1



DRSS TELEMETRY
80/ 20-—4a WIRE/CABLE

MICROPROCESSOR ONE
(UP-1 CONNECTOR J2)

PORT BIT PIN# WIRE# PERIPHERAL DEVICE

ES 0 J2-48--w-= 47 e DATAO JS5-1 SYSTRON DONNER

ES 1 J2-4b~---~-~ 5o DATAl J5-2 SYSTRON DONNER

E8 2 J2-44---—-- 43 --weee DATAZ J5-26 SYSTRON DONNER

ES8 3 J2-42---~~ Ql-vmee e DATA3 J5-27 SYSTRON DONNER

E8 q J2-40----~ 39 e DATA4 J5-3 SYSTRON DONNER

ES S J2-38----- 37~ DATAS JS5-4 SYSTRON DONNER

EB é J2-3b==vw- K DATAS JS5-28 SYSTRON DONNER

ES8 7 J2-34---w-- R e DATA? J5-29 SYSTRON DONNER

EA ? J2-32-cw-- K NOT USED

EA é J2-30--w-- 29~ NOT USED

EA S J2-28----- 27— BYTE 4 J5-37 SYSTRON DONNER
EA q J2-24-we-- 20w memm BYTE 5 JS-12 SYSTRON DONNER
EA 0 J2-24w----~ 23--veue- BYTE 1 J5-10 SYSTRON DONNER
EA 1 J2-22-=-==- 2l BYTE 2 J5-35 SYSTRON DONNER
EA 2 JZ2-20--v=-- 19— BYTE 3 JS-11 SYSTRON DONNER
EA 3 J2-18-vwa- 17 reee= BYTE 4 J5-36 SYSTRON DONNER
E? 0 J2-16-=---~ 18--eowea-- 50 MSEC. PULSE 20PPS BNC

E? 1 JZ2-19--uve- 13- eem NOT USED

EY 2 J2«12«-w-- 1levweeeea NOT USED

E? 3 JZ2-10-=w== 09 mee= NOT USED

E9 4 J2-08--w--~ 07~ YEAR1 J5-19 SYSTRON DONNER

EY S J2-06-=-=~- 05 ~cmeue- YEARZ JS-20 SYSTRON DONNER

E? é J2-04--=-—-~ 03-cew-u- YEAR4 J5-44 SYSTRON DONNER

E? 7 J2-02---—~ 0leweeeao YEAR8 JS5-45 SYSTRON DONNER

Systron Donner is a commercial digital timing system.
CONNECT EVEN NUMBER WIRES TO J5-48,49,50 of the Systron
Donner Time Encoder.

Note the odd connector pins are all tied to microprocessor
common ground.

All even number wires will connect to the microprocessor
common ground.

TABLE 4.18 80/20-4 MICROPROCESSOR ONE WIRE/CABLE ASSIGNMENTS
FOR CONNECTOR J2

S



DRSS TELEMETRY
80/ 20-—4 WIRE/CABLE

MICROPROCESSOR THREE
(UP-3 CONNECTOR J2)

PORT BIT PIN#

E8 0 J2-48--~~-
E8 1 J2-4b-=m=-
ES 2 J2-44-----
ES8 3 J2-42 ===~
ES 9 J2-90-=----
ES8 S J2-38<w--=--
E8 4. J2-3b-=ue-
E8 7 J2-34---~-
EA 7 J2~32-=w--
EA é J2-30~-----
EA S J2-28-=w=-=
EA 4 J2-26-====
EA 0 J2-29-~-~~~
EA 1 J2-22-=---
EA 2 J2-20-===~
EA 3 J2-18---w=-
E? 0 J2-16---==
EY 1 Ji-1q=-===-
E? 2 J2-12=-a=-
E9 3 J2-10-cnwe-
E? q J2-08-~--~-
EY 3 J2-0b6-mm==
EY 6 J2-04--=~-
EY 7 J2-02-----

ADC system
Calibrator

Note the odd connec
common ground.
All even number wir
common ground.

TABLE 4.1°9

is a commercial ADC unit
ts a USGS designed system.

tor pins are all

es will connect

ASSIGNMENTS
FOR CONNECTOR J2

83

WIRE# PERIPHERAL DEVICE

47 cme e UP-4 ADC CONTROL

45 cmmmm UP-4 ADC CONTROL
q3cccemem UP-4 ADC CONTROL
qlememmem UP-4 ADC CONTROL
39ceen- +~ UP-4 ADC CONTROL
37—mcmmmm UP-4 ADC CONTROL
3§5c—cemen UP-4 ADC CONTROL
33-cceen- UP-4 ADC CONTROL

[ NOT USED

29--comom NOT USED

27— NOT USED

L NOT USED

23-—m—mmm NOT USED

R NOT USED

19-—mcmeun NOT USED

17-ccmmmm NOT USED

15——ceeen UP-S CALIBRATOR CONTROL
13-cecacao- UP-5 CALIBRATOR CONTROL
{lommmmme UP-5 CALIBRATOR CONTROL
0Fmmemmmm UP-S5 CALIBRATOR CONTROL
07—mmmmmm UP-5 CALIBRATOR CONTROL
05--—-mmen UP-5 CALIERATOR CONTROL
03--mmmmm UP-5 CALIBRATOR CONTROL
0l--meemm UP-5 CALIBRATOR CONTROL

in a USGS assembly

tied to microprocessor

to the microprooessor

80/20-4 MICROPROCESSOR THREE WIRE/CABLE



DRSS TELEMETRY
807 20-—-49 WIRE/CABLE

MICROPROCESSOR FOUR
(UP-4 CONNECTOR J1)

PORT BIT PIN# WIRE# PERIPHERAL DEVICE

Eq 0 J1-48--wv-- 47--c-ee-- 2B10Q0 ADC LSBYTE BIT 115
E4q 1 J1-4b-eee-x 45 - m = 2BY ADC LSBYTE BIT 14
Eq4 2 J1-44d----- 43— mm - 2B8 ADC LSBYTE BIT 113
E4 3 J1-42c-ua-- 4l e m = 2B7 ADC LSBYTE BIT 12
E4 4 J1-40~----~ 39— 2B27 ADC LSBYTE BIT 11
E4 S J1-38-c--- 37— 2B26 ADC LSBYTE BIT 10
E4 é J1~3bemem= I 2B2S5S ADC LSBYTE BIT ¢
Eq 7 J1-34-e-uua kK R e 2B249 ADC LSBYTE BIT 8
Eé 7 J1-32----- kD R 6B3 CLOCK STROBE

Eé é J1-30---~-~ A 6A12 CHANNEL STROBE

Eé 5 J1-28----- 27— NOT USED

Eé 4 Jl-28--a=-~ 25 -=cm=a- 1A4 RA STB ADC CONTROL
Eé 0 J1-28ceue-- 23— -o 1A9 RAt ADC CONTROL

Eé 1 J1-22----~ 2l 1B19 RAZ ADC CONTROL
Eé 2 J1-20----~ 19 mm e 1B10 RA4 ADC CONTROL
Eé 3 Jl1-18e-u-- 17ceccme= 1A18 RA8 ADC CONTROL
ES 0 Ji-18----- 18-cc-n-- ZA19 ADC MSBYTE BIT 7
ES 1 Ji1-14----- 13- 2B18 ADC MSBYTE BIT $6
ES 2 J1-12---=- 1lereceee- 2B1S ADC MSBYTE BIT §
ES 3 Ji-10--w-- 09— 2A14 ADC MSBYTE BIT 4
ES 4 J1-08-—-un-- 07--een=- 2B36 ADC MSEBYTE BIT 3
ES S J1-06----~ 08--=----- 2A35 ADC MSBYTE BIT 2
ES 6 J1-094--=--- 03--ecem=- 2B34 ADC MSBYTE BIT 1
ES ? J1-02----- Ol 2B33 ADC MSBYTE SIGN BIT

DAC MUX is a USGS designed multichannel
digital to analog system.

Note the odd connector pins are all tied to microprocessor
common ground.

All even number wires will connect to the microprocessor
common ground.

TABLE 4.20 80/20-4 MICROPROCESSOR FOUR WIRE/CABLE ASSIGNMENTS
FOR CONNECTOR J1
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DRSS TELEMETRY
80/ 20—4 WIRE/CABLE

MICROPROCESSOR FOUR
(UP-4 CONNECTOR J2)

PORT BIT PIN# WIRE®# PERIPHERAL DEVICE

EB 0 J2-48--w~- 47 =~ UP-3 ADC CODE

E8 1 J2-46-wem= L UP-3 ADC CODE

EB8 2 J2~-44--~-~~ 43 -~--e-~ UP-3 ADC CODE

E8 3 J2-42~~-~~- L UP-3 ADC CODE

EB 4 J2-40-~—-~~ 39 e UP-3 ADC CODE .

ES8 S J2-38~-=--~~ 37—~ -- UP-3 ADC CODE

E8 é J2-36==--~-=- 35 -~ --~ UP-3 ADC CODE

E8 7 J2-34-~=~~ 33— UP-3 ADC CODE

EA ? J2-32 ===~ D e UP-5 CALIBRATION STATUS
EA 6 J2-30~-~—-~- 29— mm—- UP-5 CALIBRATION STATUS
EA S J2-28-~=~~ 27 - m - UP-5 CALIBRATION STATUS
EA q J2-28 ===~ 28 ~-e o UP-5 CALIBRATION STATUS
EA 0 J2-284-==~-~ A UP-35 CALIBRATION STATUS
EA 1 J2-22=~=w~ YA bt UP-5 CALIBRATION STATUS
EA 2 J2-20~~-~- 19— UP-5 CALIBRATION STATUS
EA 3 J2-18-we-m- 17—~ UP-5 CALIBRATION STATUS
E? 0 J2-16-ww== 15-~--eme NOT USED

E? 1 J2~-14---~- 13- AMP SAT V

E9 2 J2-12 === O R it AMP SAT N/S

E9 3 J2-10-~e-- 09 -~-e=—e AMP SAT E/W

E? 4q J2-08~ww-- 07 - NOT USED

E9 9 J2-06~--~~- 00 - e NOT USED

E? 6 J2-04---w- 03— NOT USED

E? 7 J2-02-=-~~~ 0l--emem NOT USED

AMP SAT are amplifier saturation signals from the amplifier
system. .

Note the odd connector pins are all tied to microprocessor
common ground.

Al]l] even number wires will connect to the microprocessor
common ground.

TABLE 4.21 80/20-4 MICROPROCESSOR FOUR WIRE/CABLE ASSIGNMENTS
FOR CONNECTOR J2

[3,}
(4



DRSS TELEMETRY
80/ 20—4a WIRE/CAEBLE

MICROPROCESSOR FIVE
(UP~-5 CONNECTOR J1)

PORT BIT PIN# WIRE# PERIPHERAL DEVICE

Eq -0 J1-48~~-~-~ §7 e LP PHOTO-NOT CALIBRATOR
E4 1 Ji-df~eee~e 45~ -~ ~-~- LP-NOT CALIBRATOR

E4 2 J1-44 <~~~ 43 -~ IP-NOT CALIBRATOR

Eq 3 J1=-42ccwe- dl--weau-=- SP-NOT CALIEBRATOR

E4d 4 'J1-490--~~-~ 39 STEP-NOT CALIBRATOR
Eq S J1-38--~~- 37--mm == SINE-NOT CALIBRATOR
E4 é J1-3bece-- 3§ ~-memmm FREQ SWEEP-NOT CALIBRATOR
E4q ? J1-34---w- K e et ABORT-NOT CALIBRATOR
E¢ ? J1~32-cue- K R SPARE

Eé é J1~-30~-~~~ 29—~ SRQ CALIBRATOR

E§ S J1-28~cw-- 27 memm NDAC CALIBRRATOR

Eé q Jl~28~ce~-= A NRFD CALIBRATOR

E§ 0 J1-24----- 23-----==~ ATN CALIBRATOR

Eé 1 J1-22~~~-- A R DAV CALIBRATOR

Eé 2 J1~20~~-~-~ 19w em=e- REN CALIBRATOR

Eé 3 Jl-18~ccex~- 17cccea~ EOI CALIBRATOR

ES 0 Jli~1b~eeee 15--====-~ D101 CALIBRATOR

ES 1 Ji-14-ee-- 13-~ eeu- D102 CALIBRATOR

ES 2 Jl~el2weee- 1lecemee D103 CALIBRATOR

ES 3 J1-10~-~~=~ 09— D104 CALIBRATOR

ES q J1-08~-=-~ 07 mee = D105 CALIBRATOR

ES S J1=-06--=~-~ 0S-m—meme- D104 CALIBRATOR

ES é J1-04-w-u- 03--veu-mo D107 CALIBRATOR

ES 7 J1-02~---- L e D108 CALIBRATOR

CURRENT CALIBRATOR is a USGS designed
DWWSSN Programmable Current Calibrator

Note the odd connector pins are all tied to microprocessor
common ground. ’

Al)] even number wires will connect to the microprocessor
common ground.

TABLE 4.22 80/20-4 MICROPROCESSOR FIVE WIRE/CABLE ASSIGNMENTS
FOR CONNECTOR J1!

56



DR S TELEMETRY
80/ 20-—4a WIRE/CABLE

MICROPROCESSOR FIVE
(UP-5% CONNECTOR J2)

PORT BIT PIN# WIRE# PERIPHERAL DEVICE

E8 0 J2-4B-—-~-- 47— === L1-NOT CALIBRATOR

ES8 1 J2-4b---~- 453 ------ L2-NOT CALIBRATOR

E8 2 J2-44—-—--~- 43 - L3-NOT CALIBRATOR

E8 3 J2-42---~- L R P1-NOT CALIBRATOR

E8 4 J2-40--=--- 39— c e P2-NOT CALIBRATOR

E8 S J2-38-w---- 37— P3-NOT CALIBRATOR

E8 é J2-36~--~-- 35— =-=- P4-NOT CALIBRATOR

E8 7 J2-34-c=--- 33— PS5-NOT CALIBRATOR

EA ? J2-32--~-- K e UP-5 CALIBRATION STATUS
EA 4 J2-30----- 29— ==- UP-S5 CALIBRATION STATUS
EA S J2-28---~- 27 -~ UP-S CALIBRATION STATUS
EA 4 J2-24-~-=-~~ 209 - UP-3 CALIBRATIOM STATUS
EA 0 J2-284----- 23---=---- UP-5 CALIBRATION STATUS
EA 1 J2-22--=--~ 2l -cem - UP-S5 CALIBRATION STATUS
EA 2 J2-20--~--- 19— UP-5 CALIBRATION STATUS
EA 3 J2-18--=-- 17-ccee= UP-5 CALIBRATION STATUS
E? 0 J2Z-1b6----- 16------- UP-3 CALIBRATOR CONTROL
E9 1 J2-14--=--- 13- UP-3 CALIBRATOR CONTROL
E? 2 J2-12--=-- 1lee e UP-3 CALIBRATOR CONTROL
E? 3 JZ2-10----- 09~ UP-3 CALIBRATOR CONTROL
E9 4 J2-08-—---- 07~ UP-3 CALIBRATOR CONTROL
E? S J2-06----- 05------- UP-3 CALIBRATOR CONTROL
E? é J2-04~-~-- 03----u--- UP-3 CALIBRATOR CONTROL
E9 - ? J2-02----- [ R UP-3 CALIBRATOR CONTROL
Note the odd connector pins are all tied to microprocessor

common ground.
All even number
common around .

wires will connect to the microprocessor

80/20-4 MICROPROCESSOR FIVE WIRE/CABLE ASSIGNMENTS
FOR CONMECTOR JZ

TABLE 4.23
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DRSS TELEMETRY
80/7/705S WIRE/CABLE
X
)

MICROPROCESSOR S
(UP-6 CONNECTOR J

PORT BIT PIN# WIRE# PERIPHERAL DEVICE
01 0 J1-48--—-~- Q7 - SELECT TAPE TRANSPORT 0
01 1 J1-4b--m-u- 45 ------~ SELECT TAPE TRANSPORT 1
01 2 J1-44--e-- 43—~ SELECT DENSITY 0
01 3 J1-42----- 4l - mm—- SELECT DENSITY 1
01 4 J1-40-~-~=- 39— PARITY .
01 3 J1-38-=--~ 37 =~ READ
01 é J1-36bcecw-- 35----==--~ WRITE
01 7 Ji1-34~----- K R s EQOF WRITE
J1-32-=--=- Jleceema™ NOT USED
J1-30~=-~-~ 29------~ NOT USED
03 3 J1-28--==- 27—~ NOT USED
03 4 J1-28-=-=- 29 e WRITE CLOCK BUFFER ENABLE
03 0 J1-294c--=- 23---me-e NOT USED
03 1 J1-22-w—-w- 2l NOT USED
03 2 J1~20----- 19— WRITE CLOCK
03 3 J1-18ceue- 17 mm NOT USED
02 0 Jl-18-ecee- 15---ne-- BACK SPACE 1 BLOCK
02 1 Jl-14-mnw- 13-cmee-e BACK SPACE 1 FILE
02 2 J1-12--=== 1lececm = ERASE
02 3 J1-10-cee- 09--wee==- RESET
02 q J1-08-wu-- 07— SEARCH FORWARD 1 BLOCK
02 5 J1~06-=-==05-ccn-w- DEVICE ENABLE
02 é J1-04----- 03--emm=e OFF LINE COMMAND
02 ? J1-02--==- 0l-ecemea CONTROL COMMAND

This 80/05S microprocessor controls the magnetic-tape
formatter.

Note the odd connector pins are all tied to microprocessor

common ground.
All even number wires will connect to the microprooessor

common ground.

TABLE 4.24 80/05 MICROPROCESSOR SIX WIRE/CABLE ASSIGNMENTS
FOR CONNECTOR J1
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DRS TELEMETRY
sSBC 116 WIRE/CABLE

MEMORY SBC 11é
(116 CONNECTOR J1)

PORT BIT PIN# WIRE# PERIPHERAL DEVICE

Fq 0 J1-48~-w-- 47 -—-——=- BIT 1 TSWITCH FRONT PANEL
F4 1 Jl-86~~vme- N BIT 2 TSWITCH FRONT PANEL
F4 2 J1-44--~—-- 43 --ne-—~ BIT 4 TSWITCH FRONT PANEL
F4 3 J1-42~=w-=~ qle-w e BIT 8 TSWITCH FRONT FPANEL
F4q q J1-40-=--~-~ R R BIT {1 BSWITCH FORNT PANEL
Fqa 3 J1-38~---~ 37— BIT 2 BSWITCH FRONT PANEL
F4q é J1-36~-~~~-- 38~~~ ~ BIT 4 BSWITCH FRONT PANEL
F4q ? J1-34--~~-~ 33-remm - BIT 8 BSWITCH FRONT PANEL
Fé 7 J1-32~->-~ Il GO/NO LIGHT

Fé é J1-30~=-~~ 29—~ GO LIGHT

Fé S J1-28---=~ 27~--—==- ALARM LIGHT

Fé 4 J1=-26~=mm- AR ALARM

Fé 0 J1-24~--w- 23— -m- CAL ACTIVATE SWITCH

Fé 1 J1-22~=-=~-~ A ALARM RESET SWITCH

Fé 2 J1-20~--~-~-~ 1P emme = MASTER KEY SWITCH

Fé 3 J1-18-ee—-- 17ccceee- SPARE

FS 0 Ji-16--e-~ 10w BIT 1 CGSWITCH FRONT PANEL
FS 1 Jl1-14~-wwe- 13- BIT 2 CSWITCH FRONT PANEL
FS 2 J1-12----- 1l e BIT 4 CSWITCH FRONT PANEL
FS 3 J1-10~--w-- 09-----=- BIT 8 CSWITCH FRONT PANEL
FS 4q J1-08--~-~ 07 BIT 1 DSWITCH FRONT PANEL
FS S Ji1-06~-v~~ 05-~-e-e==- BIT 2 DSWITCH FRONT PANEL
F3 é J1-04~---~ 03~----u--- BIT 4 DSWITCH FRONT PANEL
FS ? J1-02----- [ R BIT 8 DSWITCH FRONT PANEL

FRONT PANEL is a USGS designed unit.

Note the odd connector pins are all tied to microprocesseor
common ground.

All even number wires will connect to the microprocessor
common ground.

TABLE 4.25 SBC 116 MEMORY WIRE/CABLE ASSIGNMENTS
FOR CONNECTOR J1t
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DRS TELEMETRY
116 WIRE/ CABLE

sSsBC
PORT BIT PIN#
F8 0 J2-48
F8 1 J2-46
F8 2 J2-44
F8 3 J2-42
Fs8 4 J2-40
Fs S J2-38
F8 é J2-346
F8 ? J2-34
FA 7 J2-~32
FA 6 J2-30
FA S Jz-28
FA q Jz2-~26
FA G J2-24
FA 1 J2-22
FA 2 J2-20
FA 3 Jz-18
1384 0 JZ-~16
F9 1 J2-14
F9 .2 J2~-12
F9 3
384 q Jz-08
F9 S J2-06
F9 6 Jz2-04
F¢ 7 J2-02

FRONT PANEL

— - - - -

- - -

- -

-~ o -

- — -

— - - -

— o -

- - -

- o -

WIRE#

47 cmeme e BIT 1
45 e mem BIT 2
43-cmomm BIT 4
4locmmmem BIT 8
K} S BIT 1
37cmmmmmm BIT 2
35 ccmmm e BIT 4
33---ae=nm BIT 8
R BIT 8
29 e m BIT 4
I BIT 2
25 -mmmm BIT 1
23-cmmmmm BIT 1
2l mmmmm BIT 2
19 m e BIT 4
i ZE BIT 8
15-—c—o-- BIT 1
13cccmman BIT 2
1lemmmm e BIT 4
09 —mmmmmm BIT 8
07-mmmmmm BIT 1
0Smmmmmmm BIT 2
03-mcmmmm BIT 4
0lmmmemmm BIT 8

MEMORY SBC 114

Note the odd connector pins are all

common ground.

All even number wires will

common caround.

TABLE 4.24

SBC

connect

116 MEMORY WIRE/
FOR CONNECTOR J2

60

(116 CONNECTOR J2)

PERIPHERAL DEVICE

PANEL
PANEL
PANEL
PANEL

FSWITCH
FSWITCH
FSWITCH
FSWITCH
SP STEP
SP STEP
SP STEP SWITCH

SP STEP SWITCH

SP DAILY SWITCH
SP DAILY SWITCH
SP DAILY SWITCH
SP DAILY SWITCH
LP STEP SWITCH

LP STEP SWITCH

STEP SWITCH

STEP SWITCH

DAILY SWITCH
DAILY SWITCH
DAILY SWITCH
DAILY SWITCH
PHOTO SWITCH
PHOTO SWITCH
PHOTO SWITCH
PHOTO SWITCH

FRONT
FRONT
FRONT
FRONT
SWITCH
SWITCH

is a2 USGS designed unit.

tied to microprocessor

to the microprocessor

CABLE ASSIGNMENTS



DRSS TELEMETRY
80/ 20-—4a WIRE/CABLE

MICROPROCESSORS ONE,TWO,THREE, AND FOUR
UP1 AND UP4 ARE DATA TRANSMITTERS
UP2 AND UP3 ARE DATA RECEIVERS
(R8232C CONNECTOR J3)

PORT PIN# WIRE# MOD-PIN# PERIPHERAL DEVICE

RS232C J3~ lewee- 2o mm - NOT USED ]

RS5232C J3- 2----- e e 1 MODEM PROTECTIVE GROUND, ALL
RS5232C J3~ 3-=-==-- 4-=--=-- 15 MODEM XMTR CLOCK, UP1&4
RS232C J3- 4----- 3= 3 MODEM RECEIVED DATA, UP2&3
RS232C N R NOT USED

RS323C J3- b-=-n-- S—ec=mwee-- 2 MODEM TRANSMITTER DATA, UP1&4
RS232C J3~ 7=-=e=- R 1?7 MODEM RECEIVER CLOCK, UP2&3
RS8232C J3~ Beem-w N S MODEM CLEAR TO SEND, UP1&4
RS232C J3~- 9--=-- 10-cmeemae NOT USED

RS232C J3-10-NC¥*- 9-cemee-— 4 MODEM REQUEST TO SEND, UP1&4r
RS232C J3-11-ueua- 12--cue=a NOT USED

RS232C J3-12--w-- b O R 20 MODEM DATA TERM RDY, UP1&4
RS232C J3-13--=-=- 14-==v=-= 6 MODEM DATA SET READY, ALL
RS232C J3i-149-=-~--- 13- 7 MODEM SIGNAL GROUND, ALL
RS232C J3-1S5--=-=- R NOT USED

RS232C J3-16-=-==~ 185 ------ 8 MODEM DATA CARR DET, UP2&3
RS232C J3-17-=v-- 18- NOT USED

R8232C J3-18----- 17— NOT USED

RS232C J3-19-==-~ 20— NOT USED

RS232C J3-20--=-- 19---w--- NOT USED

RS232C J3-21---—-- 22----—--- NOT USED

RS232C J3-22--=-- 21— NOT USED

RS232C J3-23--~-- 29q-w---w- NOT USED

RS232C J3-24---~-- 23---v-—-- NOT USED

RS232C J3-25--~—-- 26-—-~—-—-- NOT USED

RS232C J3-28—-c-=- 2% --->--- NOT USED

*Note Do not connect wire to J3 pin 10. Jumper modem pin 4

to modem pin 9, +12 volts test.

TABLE 4.27 80/20-4 WIRE/CABLE ASSTGNMENTS
MICROPROCESSOR'S ONE, TWO, THREE, AND FOUR
RS232C CONNECTOR J3
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DRS TELEMETRY
2494900 BAUD MODEMS

UDS-201B

TC ON

0 0~~-0 CONSTANT CARRIER OUTPUT.

RTE
EQI SHORT HAUL

0 0-~--0 0---0 0 LONG HAUL U.S. OR LONG HAUL CCITT.
coL ~-45dBM

0 0---0 -45 dBM CARRIER DETECT LEVEL.

0 0 0 Q 0 0 0 OUTPUT LEVEL.

aw P A"

0-~-0 0 4-WIRE OPERATION.
EXT
0---0 0 NO EXTERNAL CLOCK
8.5 150
0-~--~0 0 8.5 MSEC TURN AROUND CLEAR TO SEND
IN ouT
0 0---0 SQUELCH OUT FOR 4-WIRE CIRCUITS.

0 = CONNECTOR

] OR --- = JUMPER/STRAP
1

TABLE 4.28 2400 BAUD DICGITAL MODEM
JUMPER/STRAP ASSIGNMENTS
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_ ,T4-6

TO FRONT PANE ESET
5 T4-5 " L REsE
“+ Sv
BROWN
C
S 35 ' INT 2 5
—— instail 7438
RESET €D
s3 s|a X
cut
_— + Sv
NC. NC.
° ° A4 AAA éb-
xd | [—x —
cut cut °
Q
NO nQ ORANGE

—— install

GREEN

STEFPS -

Cut
Cut
Cut
Cut

O LN D WK

brown wire from S49 at E1, connect to T§-5.
red wire from S$S4 at E2Z, connect to T4-6.
orange wire from S4 at E3, insulate cut end.
red wire common between 53 and 54

Install ground at $S3 common.
Install ground at E!.

FIGURE 4.1 SBC 635 FRONT PANEL SWITCH MODIFICATION
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step |aaily | step | aarty | photo
l + Sv
50 wire s . H
' 1
cane [ ‘'8 o
I . l
— ' 05
r A - H H part of
blank ‘1 12— 50 wi
CONNECTOR T2 to SBC 116 J2 T 13 . I wire cable KEYNQ
' []
| ' O—f
e ——d SWITCH
(=) 1
CALIBRATE — 1
il _ 12 s |

__(-A_C—Tclv/ncz)_l___g CONNECTOR Y1 to SBC 116  J1

p—— note-wire numbers
4100 INTE SBC 655 CARD CAGE ! X1 NQ
8 GND +5V +5Vv GND
5 J7-1 473 Je-5 J8-7 __
CAL 6 [ [ 1 .
r— r— This circuit used
POWER > with DTE
s T ~1J |
. £ po—+—1-0 || -
. molex
2 L L
moiex
2
1
23] ) -4 T2
+ S5v
25 25— upt
26 26 pP—
24 21 | _wire 25
te DTE
[eh] 22 22 j
26wire
1 — 4
cable sBCc 655
interrupt
NC
switch moc
1 1
2 2
-/ N

FIGURE 4.2 SBC 655 CHASSIS AND SYSTEM FRONT PANEL SCHEMATIC
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S . DWWSSN DRSS TELEMETERED

SYSTEM INFORMATION

The DWWSSN DRS Telemetry System uses the SBC 116 memory
board as the main multi-user random access memory (RAM) storage
for temporary storage of information and seismiac data.
Microprocessor's One, Two, and Six of the central system, write
to and read information from this 1é-kilobyte RAM. Each
microprocessor also has scme RAM memory located within its own
processor board for sole use. Some discussion as to individual
microprocessor RAM locations are given in section 3.

Figure S.1 presents the major names/labels and memory
locations for the SBC 116 memory. These locations ot
“"MAILBOXES" are helpful in determining system operation and
status during system checkout or trouble shooting. These
"MAILBOX" locations are the primary means of information/data
exchange between microprocessors. The "MAILBOX" scheme allows
one microprocessor to leave data or command instructions for
another microprocessor, without waiting for the other
microprocessor to respond. Because of the short SO-millisecond
t ime frame for complete system execution, ene microprocessor
cannot wait for another to complete a task. Some tasks, such ars
writing data records to the magnetic tape system requires many
S0-millisecond time frames without any interruptions. The
"MAILBOX" scheme alsoc eliminates the queuing problems during big
events, especially with pre-event data records being written
during SP and 1P event detection modes of operation.

A microcircuit emulator or tester can be connected to
Microprocessor One's 8080 CPU socket and all memory locations
for Microprocessor One and the SBC 114 Memory can be reviewed.

Table 5.1 and table S5.2 presents these memory locations and
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funoctional names. The entire DWWSSN DRS Telemetry System
status and operation can be monitored by the above method. One
word of caution is gliven, using microprooessor emulators or
testers will cause millisecond errors in header times. These
errors occur because emulators and testers must stop system
processing for brief millisecond time periods toe do their
house-keeping tasks. Normally these time delays are not
noticed, but with a system such as the DWWSSN DRS, millisecond
errors can be detected. The DWWSSN DRS will operate with these
testers and all programmed tasks will be accomplished, but the
system will not operate in real time without header time errors.
Normally during oheck-out, magnetic tape recordings are not
kept. The final system check-out is preformed with all test
equipment disconnected from the system. The final checkout is
verified by reading the magnetic tape on the portable DRS
Verify-Playbaocok System or suvitable computer faoility.
Microprocessor emulators and testers can be wused with all
the system microprocessors for specific microprocessor

check-out. The PROGRAM LISTING, for each microprocessor, are

given in appendix A, Each microprocessor's EPROM listing are
given in appendix B. These EPROM listings provide a means of
checking EPROMS for possible malfunctions. A trained

microprocessor technician can follow the program listing as
machine language code with the EPROM listings. Appendix C
provides LINK MAP FILE's for labels and EPROM addresses assigned
to each label. Each label in the program listing is assigned an
EPROM address and the LINK MAP FILE provides rapid access to
program areas of the EPROM listing. The LINK MAP FILE also
provides other information, such as the program length.

Appendix D contains the special system operational

instructions provided with each DWWSSN DRS System.
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DRSS TELEMETRY

MEMORY ASSIGNMENTS

SBC 116 RAM MEMORY

RAM LOCATIONS

Co00-C013
C014-C7CF
C?D0-C?7E3
C7E4-CFS9F
CFAQ-CFB3

DF

m
tm
QW D1 p
DOHO HODOD
[ |
MwMw MwMomw M

et
oo (M

FEB86-FE87

FE8S88-FE89
FEBA-FES8B
FEB8C-FES8D

FESBE-FES8F
FE9O0-FE91
FE92~-FE93

FE94
FE?S
FE®6
FEY8~-FE?°9

FFOO
FFO1
FFO2
FFO3
FFO04
FFQS
FFOé
FFO?7
FFO8

Note the RAM locations
The bytes are given as

TADLE 5.1 SBC

FUNCTION

HEADER SP RECORD #1, BYTES 1-20
DATA SP RECORD #1, BYTES 21-2000
HEADER SP RECORD #2, BYTES 1-20
DATA SP RECORD #2, BYTES 21-2000
HEADER SP RECORD #3, BYTES 1-20
DATA SP RECORD #3, BYTES 21-2000

HEADER IP RECORD #1, BYTES 1-20
DATA 1P RECORD #1, BYTES 21-2000
HEADER 1P RECORD #2, BYTES 1-20
DATA IP RECORD #2, BYTES 21-2000
HEADER 1P RECORD #3, BYTES 1-20
DATA IP RECORD #3, BYTES 21-2000

HEADER LP RECORD #1, BYTES 1-20
DATA LP RECORD #1, BYTES 21-2000
HEADER LP RECORD #2, BYTES .1-20
DATA LP RECORD #2, BYTES 21-2000

LP RECORD POINTER DATA

SP RECORD POINTER DATA #1 .
SP RECORD POINTER DATA #2
SP RECORD POINTER DATA #3

IP RECORD POINTER DATA #1
IP RECORD POINTER DATA #2
IP RECORD POINTER DATA #3

80/0% FLAG
REPEAT SWITCH #D
ALARM RESET
80/0S5 EPROM END

ADC COLDE
ADC REC
ADC REC
ADC REC
ARDC REC
ADC REC
ADC REC
ADC REC
ADC REC

[s= 20N N> S SR w3 U5 I oS¢ B

are aiven in hexidecimal numbers.
decimal] numbers.

116 RAM MEMORY ASSIGNMENTS
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DRSS TELEMETRY
MEMORY ASSIGNMENTS
MICROPROCESSOR ONE RAM MEMORY

RAM LOCATIONS FUNCTION

3F70 IP ED EVENT-ON FLAG

SP ED EVENT-ON FLAG

SP RECORD FLAG

IP RECORD FLAG

LP RECORD FLAG

SP ZND EVENT-ON FLAG
1P 2ND EVENT-ON FLAG

WWWwwWww
o ®m®mN
o WWWN
o .nh oo ()oo oo

IP FLAG

COUNTERS

3802 1P COUNT

3804 ¢ IP COUNT
POINTERS

38312 SP DATA POINTER

3836 IP DATA POINTER

383A LP DATA POINTER
DATA/ INFORMATION

DIGISWITCH #1 SF ED PARAMETERS
DIGISWITCH #2 1P ED PARAMETERS
DIGISWITCH #3 SYSTEM CONFIGURATION
TIME BYTE
TIME EBYTE
TIME BYTE
TIME BYTE
TIME BYTE
TIME BYTE
SP RECORD BYTE 10 MAILBOX

IP RECORD BYTE 10 MAILBOX

LP RECORD BYTE 10 MAILBOX

CAL CODE RECEIVED

ADC CODE RECEIVED

PAST ADC CODE TRANSMITTED

TEL STATUS

TIMEQUT/RESTART

BYTE 17 SP FORMAT ERROR

BYTE 17 TP FORMAT ERROR

AMP /SAT

NWORD FOR ADC CODE

TWORD

CALWORD

TRANSWORD 1 (ADT CODRE»
TRANSWORD 1 (TWORD OR CAL WORD)
ADC CODE

ADC CODE PAST

ADC
ADC
ADC
ADC
ADC
ADC
ADC
ADC

oA B WD

WWWLWWWWWWwWwWwWwWwwwhWwWwwwWwwwwhlhwuwwWwwww Wwww
VOO VOO O T O@mOODRREROEEOEOEEEEOODEEEODEO®OOOn

COO00O0OOCONNCCCRTWNINNNNINNNIDN NN N - -
NOCUNMDWRN OO N LSNP OONCUNLEWN OO

O N0N U BN

Note the RAM lancations are given in hexidecimal numbers.
The bytes are given as decimal numbers.

TABLE 5.2 MICROPROCESSOR ONE RAM MEMORY ASSIGCNMENTS
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& . DWWSSN DRSS TELEMETERED

SYSTEM DIGITAL TO ANAILOG UNIT

The DWWSSN DRS Telemetry System uses a UsGs designed
multichannel digital-to-analog multiplexer system for converting
the digital data into individual analog seismic channel signals.
This unit provides continuous analog channels for each SP, IP,
and LP channel being received at the DWWSSN DRS Central System.
Individual BNC channel connectors provide output capability for
the user to display all channels on analog recorders or to
futher transmit the data with analog frequency division
multiplezxed (FDM) telemetry. The seismic data from Jamestown,
California is telemetered from the Berkeley facility to the USGS
Menlo Park facility using FDM telemetry.

Figure 6.1 shows the front panel of the Digital to Analog
Multiplexer System. The “"CHANNEL SELECT SWITCH" allows the
operator to monitor any one of the available analog channels on
a special BNC connector. One helicorder is provided as part of
the central system and uses this switched analog output for
analog monitoring of a operator selected seismic channel.

This Digital to Analog Multiplerer has only the "POWER
OFF-ON SWITCH" and the "CHANNEL SELECT SWITCH" for operator
control. This system is automatic and under control of
Microprocessor One.

The system schematic is shown in figure 6.2.
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A PPENDIX A .1

8080 PROGRAM LISTING
MICROPROCESSOR ONE

A.1

1



PUBLIC
FUELIC
FUBLIC
FURBLIC
EXTRN
EXTRN

EVENTA
EVENTE

EDRET:

CLOCE
RETURN
EDRET
RESED
ED
SRETRT

Bl ZOO00H
EQU Z00CH

NOf
DI

AMP
NOF
N
JHpP
NOF
NOP
NUF
NP
NLF
NOF
NUF
NOF
NUF
NZF
NIE
NOP
NIOF
NUOF
NUF
NP
NF
NF
NUF
NOP
NI
NOF
NLF
NOF
NUF
NOF
NUF
MO
NLIF
NOP
NLUF
N
NUF
NOP

SPINIT

EVNTR

i JUNE 20, 1982
i THIS IS THE MICROPROCESSOR ONE UFL FROGRAM FOR
i THE DRS TELEMETRY SYSTEM, ASYNCHRONOUS VERSION

i SAVE SPFACE FOR HARD CALL.

i SAVE SFPACE FOR HARD CALL.

i THIS IS A SPECIAL CALL RETURN ADDRESS FUOR

i LIBRARY PROGRAM (FROM LOCATED ON 11é& EOARLD

i THIS AREA RESERVED FOR VECTORED INTERRUFTE.

A.1-2



SEINIT:

ZER:

LERL:

INIT:

WAITST:

RETURN:

JMP
LXI
LXI
INX
MVI
MO
MOV
CrI
JdNZ
MOV
CFI
JINZ
LXI
INX
MVI
MoV
MOV
CPI
JNZ
MoV
NS
N
MVI
ouT
MYI
ouT
MVI
oy
MVYI
auT
MVI
auT
MVI
ouT
MVI
=TA
=TA
STA
=2TA
MVI
STA
LXI
SHLD
LXI
SHLD
Lxl
SHLD
IN
ANI
oPl
ANZ
P
MyVI

CLOCK

SP, 39EOH; SET STACK POINTER

i THIS WILL

H, 2FFFH ; ZERO 80/20

H

A, DOH
M, A
A, H
3FH
ZERD
AL
OFFH
ZERU

H, OBFFFH; ZERU

H

A, DOH
M, A
A, H
OFFH
ZERIL
ATE
OFFH
ZER1
A, SOH
OE7H
A, ¥2H
OEEH
A, O7H
OE4H
A, 932H
OF7H
A, PEH
OFEH
A, OFFH
OEAH

SEEEH

H: QOF40H; SET

HEnaH
OF &H
OFH
ORBH
WAITST
LOEDC
A, 92H

OC700H; SET

CONF IGURES
E4=0UTFUT,
CONF IGURES
ES=0UTPUT,
INITIALIZE

. e e e e

i CONF IGURES
i Fa4=INFUT,

i CONF IGURES
iFg, F2, FA
i SET DTE DA
i SET ADE

(I

i SET ALC ER

i SET

S0SO5

SERUEN
LFE POl

SPPOI
IF FOI

s WAIT HERE

i INSURDTT

o

A.1

FEEP THE SYSTEM RUNNING
IFYEOQ.
RAM.

114 MEMORY.

DAMUX FORTE | MODE .
ES=0UTPUT, E&=0UTFUT.
DTE FORTS.

E¥=INFUT, EA=OUTFUT.
FORT E4 (DAMUX).

SWITCH PORTES
FS=INFUT, F&
SWITCH FORTS
=INFUT.
TAa STROBE LINE TO

(11&)
LO=INFUT,
(L1&)

Fé

TERO.

DE FAST = O

ROR = O

FLAG = 0.

CE NUMBER N =
NTER T SECOND

0l
LF RECUIRD.

NTER TO SECOND =F RECORD.

NTER TO SECOND IF RECORD.

FOR KEY SWITCH TO BR

NFIGURATION OF FORT F4&

-3

MODE .

HI=0UTFUT.

MODE .

CLO=EDR.



auT OF7H

IN OF&H i READ CAL ACTIVATE =SWITCH.
ANI OFH
LRI OEH
JNZ RESCAL
CALL CALDE
IME TELET
RESCAL: MVI A, OOH i RESET CALDE MEMORY TO ZERO.
STA 3864H
TELST: IN OF4H iREAD T SWITCH
ANI OFH i MASK T SWITCH DATA
=5TA ZE63H i STORE T WORD FOR TRANSMISSION
LX1 H, 322ZCH i COMFARE T WORD RECIVED WITH T WORD?
SUB M .
JNZ NOGO
G LDA OFE®&H 5 T COMPARE GOOD, TEST FOR ALARM.
ANA A
JZ ONAG
MVI A, QBOH 5 OUTPUT NO-ALARM AND GO ENAELE.
outT OF &£H
T dMP OFLAG
ONAG: MVI A, SOH s QUTFUT ALARM AND G0 ENABLE
ouT OF&H
JMP OFLAG
NDGO: LDéA OFE®&H 57T COMPARE NO-GO0D, TEST FOR ALARM.
ANA A
JINZ DONANG
MVI A, 40H P QUTPUT ALARM AND NO-GO ENABLE.
auT OF &H
JMP DFLAG
ONANG: MVI A, 70OH i DUTPUT NO-ALARM AND NO—-G0 ENAEBELE.
auT OF &H
OFLAG: MV I A, OFFH OUTFUT 2005 FLAG.
=TA OFEY4H
KEYSI: IN OF &H ;IS KEY SWITCH CLOSED?
ANT OFH
ol OLBH
AN CLOCKE
LOEDL: IN OF4H p#xssTHIS ARE RESERVED FOR ELR CONSTANTS
RAR
RAR
RAR
RaR
ANI OFH
TR FE10H i READ aND STORE "E" SWITCH, 3P EVENT DETECT PaRAM
In .« OFZH
A
My E, A
ANI OFH
=TA =21 iH i REGD AMD =STORE "C" SWITCH, IP EVENT DETECT PARAM
MV A,k
RAR
ReR
A.1-4



RIAGA:

IFAGA:

RESED:
EVNTR:
CLOCHK:

DEENC:

RAR
RER
ANIT
STA
MVI
ZTA
STA
STA
STA
=TA
STA
STA
MVI
STA
LXI
LXI
MOV
INX
MVI
CMP
JNZ
LXI
LXI
MOV
INX
MVI
CMP
ANY
MVI
QuT
MVI
ouT
MVI
ouT
A
JME
N
In
ANT
A
IN
ANI
J7
IN
ANI
JI
LHLD
MoV
LRI
JANZ
Moy
CFI

OFH

3312H
A, OOH
2214H
270H
2803H

SFZEH

H, 3A00H
0, OOOOH
M, D

H

A, 3FH

H

RIAGA

H: 3F70H ; IF

0, 0000H
M, D

H

A, PFH
L
IPAGA
A, 20H
OEDH

A OOH
OEIH
A, 40H
OELH
SHSTRT
EVENTE

WETH
O1H
CLOnCE
OE%H
O1H
DEENG
OEH
O1H
DEENC
SE32H

A H

OU7H
SER1CH

A, L
70H
NUME

i READ AND STORE "D SW

i SET IP 2ND EVENT FLAG

i SET IP EVENT FLAG = O

i SET SP ZND EVENT FLAG
i SET SP
i SET

i SET SPF RECORD FLAG =
; SET IP RECORD FLAG =

i SET
i SET
i SP AREA IS
i IF AREA IS

3A00 TO
2C40 TO

SFOOT

i IS END =

RAM MEMORY ZEROQ.

END = 379F7

i IS

3 THIS IS

i A% PER JOHN DIZEL.

JuMe 17O S ED

~.

s WAIT FOR THE S0 MISEC

i THIS 15 FOR DEBRCOUNCE

s CHECE, SF FOINTER TO

; EpDY OF RECORD #32 2 1F

i IS5 LERYTE =
i (D7&F + 19

A.1-5

FIRST TIME EVENT DETECT =
SF AND IFP EVENT DET.
3C2F.

SEFF.

SOFTWARE RESET FOR

INIT AND

END OF RECORD
OR GREATER.

ITCH,
= (.

= ([,

EVENT FLAG = O.

SP- EVENT DETECT FLASG = O
0.

0.

FF.

RAM AREA = QO3

SERIAL I/0

RETURN TO NEXT LINE

CLOCKE FULSE.

SEE IF END OF RECORD.

NOT CHECK RECORD #1.

3 7

SYSTEM CONFIGURATION

"EVNTR



LXI H, OD770H; REZSET SP RECORD FOINTER 7O END + 1 OF SF
SHLD 282 i RECORD #3.
CALL SPTIME
JMF NUML:
SPRICH: LHLD 3832H ;END OF RECORD #1 7, IF NOT CHECE RECORD #2
MoV A H
PRI OC7H ;C7CFH + 1 = C7DOH
JINZ SPRZCH i (C7CF)
MOy AL
CFI OLIOH
UNZ NUMB
CALL SPFTIME
JHE NLIMLS
SPR2CH! LHLD SE32H ; END OF RECORD #27 (CF9F)
CPI OCFH
JINZ NUME
MOV AL i CF9FH + | = CFaOH
CPI OAOH
JNZ NUMB
CALL SPTIME
NUMB: LoA SB62H ; GET "N" FOR SEQUENCE NUMBER
(| 01D
A SENLO
CFI Q21
JE SENLL
2] 03D
7 SENLZ
CFRI Q41
Y SENLL
CRI Ob 1]
S SENL3
CRI O&D
JZ SENLL
CRI o710
A SENLZ
PRI ozn
o 4 SENLL
Crl Q=1
A DENLZ
CFl 100
Y SENLL
CrI 11D
1 SENL2
CF1 1Z0
X SENLL
CHI 130
v SENLZ
(N | 14N
. ¥ SENLL
(I | C1ED
A7 SENL2
CPI 1460
S ZENLL

!
(o))

A.1



SENL3:

SENLZ:

SENLL:

IFRICH:

IFRZECH:

SENDLL:

SENLQ:

CrFI
JY
Cr1
JZ
CP1I
AL
MVI
STA
JMP
MVI
STa
LDA
STA
JHMP
MVI
STA
LDA
STA
JMpP
LHLD
Moy
ZPI
JNZ
MoV
CFI
JC
LxI
SHLD
ZAaLL
JIME
LHLD
MOV
CPl
JNZ
Moy
CFI
N
CALL
i
LHLD
MOy
CFI
JNZ
Moy
CrRI
N
CALL
MV I
=TA
My I
STA
JHE
LHLD

170
SENL3

13D

SEN1L

17D

SENLZ

A, OOH i SET "N" - 00.

THAZH

SENIL

A, 13H i BET ADC CODE 1IN TRANSWORD 1 SLOY
3a65H i SF AND TEL STAT ALC CODE.

2E63H FEET TWORD IN TRANSWORD 2 SLOT.
I8LEH

TRANS .

A, 12H i SET ADC CODE IN TRANSWORD § SLOT.
3E4L5H i GF AND CAL/aMP ADC COLE.

; SET CAL WORD IN TRANSWORD 2 =LOT.

3]
[xad
e
I

=y
s

i6EH
IANS

o w

mI i
o~
I

i LOAD IF POINTER AND CHECKE IF END  OF RECORD #3+1
i (EEDF + 1)

=
I

*RACH

AL

OEOCH i THIS INSURES IP RECORD CANNOT EXCEED LIMITS
SENDLIL  OF IF RECORD #2 (EEDF +1) 0OR GREATER.

H, OEEEOH; RESET IPF FOINTER T30 END + 1 OF RECORD #3.
H836H

IFTIME

SENDL L

23346H i IS IF RECORD AT THE END OF RECORD #1 (DFZF + 1)
AH

ODFH

IPRZCH

AL

40H

SENDLL

IPTIME

SENDL S

DEnAH i IS IF RECORD POINTER AT THE END OF RECORD #:+1
A H i CE7OF + 1)

OE7H

SENDLL

A L

1OH

SENDL S

IFTIME

=Dy )

T

A 11IH PSET ALC CODE IN THANSWORD § sLOT.
HEsoH i 5P AND IR ADC CODE.

A OOH i SET TRANSWORD 2 = oo

SRasH

TRANS

3E2AH i LDAD LP FPOINTER AND CHECK IF END OF RECORD  #2Z+1

A.1-7



LFR1CH:

SENDLO:

TRANS:

TXREG:

TXREL:

TXREE:

MOV
CPI
JNZ
MOy
CPI
JO
CALL
JHP
MOV
CPI
JNZ
MOV
CFI
JNZ
CALL
MVI
STA
MVI
STA
MVI
oauT
OuT
ouT
MVI
Ut
MVI
udT
MVI
T
MVl
T
MWl
INIRRS
InN
AT
7
MV I
auT
IN
ANI
4
MVI
QuT
IN
ANI
N A
LDA
QT
IN
ANT
J7
L.DA
auT -

A H
OFEH
LPR1CH
A, L
20H
SENDLO
LPTIML
ZENDLO
A H
OF&H
SENDLIO
AL
OEOH
SENDLO
LFTIMZ
A, 10H
284ATH
A, OOH
2E66H
A, 0OH
OEDH
OEDH
OELH
£ FOH
SRR
A LOH
OELDH
&, DABH
OEDH
&, OAAH
OELOH
A, 3:2H
OEDH
OEDH
SRR
TERED
Ay ORAH
OELCH
OEDH
OlH
TXRE!L
A, OAAH
QOECH
OEDH
O1H
TXREA
FI8A5H
OECH
OELDH
O1H
TXREE
3246H
OECH

i (FE7F + 1)

i IS LFP POINTER E@UAL T END OF RECORD #1+1
i (FGAF + 1)

i SET ADC ZODE IN TRANZWORD {1 SLOT.
i 5F AND LP ADC CODE.
SET TRANSWORD 2 = Q0.

~

; THIS IS SYSTEM SOFTWARE RESET
i AT PER INTEL EOOE.

; SET THANSMIT MODE INSTRUCTION, 2 SYND & PARITY.

OUTPUT SYNC WORD "AA"

~.

DUTPUT SYNZ WORD “AAT

~

PSET OUTPUT COoMMaAND WORDL

OUTRUT SYND WORD ONE.

~.

OUTFLUT SYNC WORD TWO.

~-.

; Iz TX READY FROM zZTATUS

OUTFUT THANIWORD 1. (ADC CODE).

~e

DUTPUT TRANSWORD 2. (EITHER CAL, TELSTAT, UOR

~.

A.1-8
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TAXREC:

TXRED:

ENDIT:

ENDX:

DATMO:

DUTDA:

IN
ANI
JZ
MVI
ouT
IN
ANI
S
MVI
DuT
IN
ANI
S
MVI
auT
IN
ANI
JI
MVI
auT
LDA
INR
=TA
LXI
MOV
STA
STA
INX
MOV
£TA
INX
MV
STA
INX
M)
= A
INX
MOV
=TA
INX
May
ZTA
INX
MV
=TA
INX
MY
STA
INX
MOV
=7TA
L.DA
CFI

OEDH i QUTPUT TRANSWORD 3. (DELAY DUMMY WORD
O1iH

TXREC

A, O0H

OECH

OEDH ; OUTPUT TRANSWORD 4. (DELAY DUMMY WORD
O1H

TXRED

A, OFFH

OECH

OEDH i WAIT FOR LAST DATA BYTE TO BE TRANSMITTED
O1H

ENDIT

A, OOH i INSERT DUMMY WORD FDR SERIAL I</0.

OECH

OEDH i WAIT FOR END

O1H

ENDX

A, 40H i RESET SERIAL I/0.

OEDH

2R3462H i INCREMENT "N™.

()

3862H

H, OFFOOH; GET TEMP ADC DATA FROM 11ié& AND STORE IN UPL.
A M

28FFH

2E70H i ALSD STORE REC ADC CODE IN MAILBOX.

H

A M

3200H

|
'™
~J
o
4
o

1|
'.IJ
~
n
=
5]

)

'~
[
I l:l

S

‘4!
X OXX

B

XI

ch
I

IWPIND I

M
FPOLH

P.

AM

IPOTH

2BFFH i LOAD ADCZ CODE RECEIVED. DISPLAY AS PER THIZ CODE
10H .

A.1-9



JZ DISA ;i CODE WRS 1O,

CFI 11H

JZ DIsSB ; CODE WAS 11

CPI 12H

JZ DIsC i CODE WAS 12.

CFI 13H

2 DISD i CODE WAS 132

LDA S8ZAH i "ERROR" INCREMENT ADC CODE ERROR TYFE 1.
INR A i BYTE 15 OF RECORDS.

STA 382AH

JHP CODCK

DISA: CALL SPDIS i DIZPLAY =P DATA AND LP DATA.
CALL LFDIS
JMP ¢ CODCK ’

DISB: CALL SPDIS i DISPLAY SP DATA AND IF DATA.

CALL. IPDIS
JMP CODCK
DISC: CALL SFDIS i DISFLAY =P DATA AND FUT CAL/AMP STATUS IN HEADERS
LDA 3%0ZH i AMP LEVEL FOR NO-SAT IS HIGH = 1.
CMA i AMPSAT RECORDED IN SYSTEM NO-SAT = LOW =0,
STA 3520H i AMP/SAT STATUS MAILROX.
LDA IPO3H
STA 3E29H ;i STORE CALCODE STATUS AT BYTE 14 MAILBOX.
JMP CODCK
DISD: CALL SPDIS i DISPLAY SP DATA AND CHECE TELEMETRY STATUS.
LDA 2%02H -~ G STORE TEL STATUS.
STA FE2CH
CopcE:  LXI H, 3370H ; IS REC ADC CODE = ADC CODE PAST?
LDA 3871H i ADC CODE PAST = 2871
SUR M
JZ STODA .
LDaA I22BH i INCREMENT ADC CODE ERROR TYFE 2,
INR A i BYTE 14 OF RECORDS
=2TA S22BH
STODA:  LDA TB71IH 3 IS ADC PAST CODE = 107
CPI 10H
ANZ cotd
CALL LFESTO s CALL LF DATA STORAGE AND FORMAT SR
JMF CsRs
oLl LDA 3271H i IS ADC PAST CODE = 117
CP1 11H
JNZ CSPS
CALL IPSTO i CALL IF DATA STORAGE AND FORMAT =R
CSPS: CALL SPSTO i CALL TF DATA STORAGE AND FURMAT SR
LDA SEA5H ; MOVE ADC CODE TO ADC CODE FAST.
STA Z871H
FOITES: LDA IE3EH i LIDAD LF FOINTER MEEYTE.
PRI OFEH i TEST FOR POINTER EBEYOND FESO ADDRESE.
JNZ CALCON
LA IE3AH i LOAD LP POINTER LSEYTE.
CrI Z0H
JC CALIZON
LXI H, OFESOH; THIS INSURES LF FOINTER DOES MNOT GET MUCH
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SHLD 393AH i END OF LP DATA STORE AREA.

CALCON: JMP ED ;G0 TO SWITCH CONFIGURATION PORTION.
SFOIS: LDA 39200H i DISPLAY SP DATA (THIS VERSION ONLY SFPV).
RAL ; LEAVE SIGN BIT SAME COMP DATA.
CMA
RAR
ouT QOESH i LOAD MSBYTE THEN LSBYTE TO DA.
LUA 3%01H
CMA
ouT UE&H
MVI A, 37H i STROBE DATA INTO DA
ouT OE4H
MVI A, 47H
ouT OE4H
MVI A, O7H i SELECT CTHANNEL NUMBER.
auT OE4H
MVI A, OFH i SELECT CARD NUMBRER.
ouT OE4H
MVI A, O7H i INITIALIZE FORT EA4.
RET
IPDIS: LDA SP02ZH i 1P DISPLAY
RAL i LEAVE SIGN BIT SAME COMP. DATA.
CMA
RAR
ouT OESH ;OUTFUT MS BYTE FIRST THEN LSBYTE TOQ DA
LDA 3902H i THIS IS FIRST CHANNEL.
CHA
QuT OE&H
MVI A, 87H i STROBE DATA INTO DA.
ouT OE4H
MVI A, 47H
QuT OE4H
MVI A, O4H i SELECT CHARNEL.
QuT OE4H
MV A, OCH i SELECT CARD.
QuT QE4H
L& SH04H i THIS IS SECOND CHANNEL.
RAL i LEAVE SIGN BIT SAME COMP. DATA
Cria
RAR
ouT OESH
LDA 3Y0SH
iZMA
ouT OEAH
MVI A, 27H P STROBE DATA INTO DA
auT OE4H .
M1 A, 47H
ouT OE4H
MVI A, O3H i SELECT CHARNEL.
QuT OE4H
MVI A, DBEH i SELECT CaARL.
ouT OE4H
LD& ZP06H i THIS 12 THIRD CHANNEL.
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LPDIS:

RAL
CHA
RAR
ouT
LDA
CHA
ouT
MVI
ouT
MVI
ouT
MVI
ouT
MVI
ouT
MVI
ouT
RET
LDA
RAL
CHA
RAR
QuUT
LDA
CHA
ouT
MVI
auT
MVI
auT
MVI
auT
MVI
T
LDA
RAL
CHA
RAR
ouT
LUA
CHA
ouT
MVI
auT
MV ]
QT
MVI
QuT
MV I
T
LDA
RAL
CMA

QOESH
2207H

OE&H
+ B7H
OE4H
A, 47H
OE4H
A, 0ZH
OE4H
A 1AH
OE4H
A, O7H
OE4H

2202H

OESH
FP03H

OE&H
A, 87H
OE4H
A, 47H
OE4H
A O1H
OE4H
A, OPH
OE4H
SP04H

OE&H
A, 27H
OE4H
A, 47H
QE4H
A DOH
OE4H
A, OZH
OE4H
IP0&H

i LEAVE SIGN BIT SAME COMF. DATA.

i STRORBE DATA INTO DA.

; SELECT CHANNEL.

SELECT CARD.

~-.

INITIALIZE FODRT EA4.

-

LP DISPLAY
i LEAVE SIGN BIT SAME COMP. DATA.

~

OUTFUT M3 BYTE FIRST THEN LSEYTE TO DA
THIS IS FIRST CHANNEL.

~-

~

STROBE DATA INTO DA

PR oY

SELECT CHANNEL.

~.

SELECT CARD

-

THIS IS SECOND CHANNEL.
i LEAVE SIGN EIT SAME COMP. DATA

-

STROBE DATA INTID DA.

~

SELECT CHANNEL

~

SELECT CARD.

-

i THIS I= THIRD CHARNNEL.
i LEAVE SIGN BIT SAME COMP. DATA

A.1-12



LP=TO:

RAR
ouT
LDA
CHMA
ouT
MVI
auT
MVI
ouT
MVI
ouT
MVI
ouT
MVI
ouT
RET
LHLD
LDA
Moy
INX
LDA
MOy
INX
SHLD
RET
LHLD
LDA
MOV
INX
LIDA
MOy
INX
L.DA
MOV
INK
LA
Moy
INX
LA
MUV
INX
LA
MOy
INX
SHLD
RET
LHLD
LA
MOy
INX
L.DA
MOV
INX

OESH
3%07H

VE&H
A, 87H
OE4H
A, 47H
OE4H
A, O7H
OE4H
A, 17H
OE4H
A, O7H
OE4H

I832H
FPO0H
M, A

H
3%01H
M, A

H
3832H

&H
ZH

o
o

~

4

2
0]
A
OZH
A

’

ITIWIT I W

IP04H
M: A

H
=905H
M: A

H
FR0EH

; STROBE DATA INTO DA

; SELECT CHANNEL.

; SELECT CARD.

» INITIALIZE PORT E4.

; SET REG H/ L WITH 5P DATA POINTER.
; GET SP M5 BYTE AND STORE.

i ADVANLCE SF PUOINTER
i GET 5P LSBYTE AND STORE.

i ADVANCE TP POINTER AND RESTORE TO 3832

; SET REG H, L WITH IF DATA POINTER.
i GET IF #1 MS BYTE AND STURE

i ADVANCE IP POINTER.
i GET IF #1 LS BEYTE AND STORE.

i GET IF #2 AND STORE.

s GET IF #3 AND STORE.

y ADVANCE TP POINTER AND RESTORE TO

;5ET REG Ho L WITH IF FOINTER.
i GET LF #1 DATA AND STORE.

A.1-13
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LDA 3904H ; GET LF #2 AND ZTORE.
MOV M. A
INX H
LDA SY0SH
MoV M, A
INX H
LDA 3P06H i GET LP #3 AND STORE.
MUV M, A
INX H
LDA 3
MOV M,
INX H
SHLD 3
RET .
; THIS IS THE CALIBRATION DECODE PORTION OF THE
i RS TELEMETRY FPROGRAM, UPL.
CALDE: IN OFSH i READ CALIBRATION FUNCTION SWITCH.
ANI OFH i DATA LOWER FART OF FPORT.
MOV E,A
FS0. MoV A E
CPI QOOH i IS
S ABORT
CFI OiH i IS
JZ LFSTF
CPI O2H i IS
JZ SPITP
CFI OZ=H i IS
JZ LPSIN
CPI O4H i IS
JZ SPSIN
CPI 05H i IS
JZ LFPRES
ZFPI Q&H ;IS F SHWITCH = A&7
JZ SPRESZ
CRI O7H i I2 F SWITCH = 77
% Fd IFRES
CRI O ;I F SWITCH = 2%
JdE IFFHD
ZRI O3H F =
J7 Falie
ol OaH ;
A2 ALRET
Nl OEH I
JdZ TE=TI
ol OsH s I5 F SITOH = 127
A TESTE
I OLIH P IE F SHITUH = (270
JZ TEZTE
L] OEH i lz F OSWITCH = 147
i TEST4
HAEDRT: MVI A, DEOH 5 SkT Cal Soed To B0
=TA HiSbsAH
RET

i ADVANCE LF POINTER AND RESTORE TO Z83A.

SWITCH = 07
SWITCH = 17
SWITCH = 27

SWITCH = 37

M M M M m

SWITCH = 47

m

SWITCH = 57

[
i
M

SWITCH = 97

o
[An]
T

SWITCH = fa7

LR
T

SITOH = (17
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LPETP:

SPSTF:

IN
CMA
ANT
CrI
J2
CPI
JZ
CFI
JZ
CPI
JZ
CFI
JZ
CPI
JZ
MVI
STA
RET
MVI
STA
RET
MVI
STA
RET
MVI
STA
RET
MVI
STA
RET
MVI
STA
RET
IN
RAR
RAR
RAR
RaR
ANI
CFRI
Ny
CFI
JZ
Pl
JdZ
LRI
J7
MV
ZTA
RET
MVI
STA
FET

OF AH

OFH
OOH
ARORT
O1H

CZ5

02ZH
ciq
O3H

23
04H

caz

O5H
czl
A, ZOH
S864H

A, Z1H
3864H

A, 22

S864H

A, 23H
2864H

) 24H
2464H

4, 25H

Z864H

OF =H

OFH
OOH
ABORT
OLH
cas
Oz2H

cez

?

-

-

-

-

-

-

-~

-~

; QUTPUT LEVEL

IS SNITCH
IS SWITCH
IS SWITCH
IS SWITCH
IS SWITCH

I

w

SWITCH

SWITCH IS

; READ LF STEP

SWITCH.

07

=7

OR GREATER

QUTRUT LEVEL 5.

OUTFUT LEVEL

OUTPUT LEVEL

QUTPUT LEVEL

OUTRUT LEVEL

READ SF STEP

—
Fi)]

5 SWITCH

-
[RE]

S SWITOH

]
Pial

« SWITCH

Iz SWITCH

i

i

]

i)

o

SWITCH.

OuTRUT LEVEL 4.

3
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=7

[]
Dux]
[xx}

LFZIN:

7]
A
D

MVI
STA
RET
MVI
STA
RET
IN

CMA
RAR
RAR
RAR
KAR
ANT
CPI
JZ

CFI
JZ

CFI
J2

CPI
JZ

CPI
JZ

MVI
ZTA
RET
MVI
STA
RET
MVI
STA
RET
MVI
STH
RET
MY T
=TA
RET
IN

CMA
ANI
CPI
7

Rl
I

CRI
A7

ZFT
J7

CPI
JZ

MVI
STA

OFH
OOH
ARORT
0OiH
coz
02H
ca7
O3H
cab6
O4H
cas
A, 24H
2864H

A, 85H
3864H

A, B&H
Fee4H

A,C7H
s. i "{.'4H

1-': D

1\l|,1

22H
5 -4 H

OF%H

OFH
OOH
ALORT
OLH
C2&
0zH
oE7
ﬁ“H

l...’
o V!

04H
LA
A, 2AH
32464H

i UUTFUT LEVEL 2.

i DUTPUT LEVEL 1.

i READ SF DAILY SINE

i DATA IS

H

i OUTFUT LEVEL

; QUTFUT LEVEL

i DUTPUT LEVEL

; OUTPUT LEVEL

JOUTPUT LEVEL

i READ LF DAILY &=

; LOWER PART

i

i

i

i

i DUTPUT LEVEL

—
o

0

-

—
43

I

iy

I

w

I=

I=

I=

I=

Iz

SWITCH
SWITCH
SWITCH
SWITCH

SWITCH

SWITCH
SWITCH
SWITCH
SWITCH

SWITCH

B
et

0?

172

o

0

o

OF

o

12

b2

S
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IPRES:

SPRES:

LPRES:

IPFHO:

-
[N
[

p]
b
o

RET
MVI
sTA
FET
MVI
5TA
RET
MVI
3TA
RET
MVI
5TA
RET
MVI
STA
RET
MVI
STA
RET
MVI
STA
RET
IN

CMA
R&aR
RAR
RAR
RAR
ANI
CPI
JZ

CFRI
JZ

CFI
JZ

CHI
A7

CRI
J7Z

MVI
=TA
RET
MVI
ZTA
RET
MV
STA
RET
MVI
STA
RET
MVI
STA

A, 29H
28644

A, 28H
F234L4H

A, Z27H
B44H

%

A, 26H
3864H

A, 40H
28464H

A, 89H
3844H

A, 4EH
3564H

OFPH

OFH
O0OH
ABORT
OiH
CZR
O2H
CEc
O3H
Czn
04H
CZE
A, 2FH
2864H

A, ZEH
2eL4H

A, ZDH
F264H

A, 2C0H
Z264H

» ZBH
3S564H

; DUTPUT LEVEL 4.

; OUTPUT LEVEL 3

; QUTFUT LEVEL 2.

; QUTFUT LEVEL 1.

;OUTPUT 1P SINE RESFONSE CODE

; OUTPUT =F SINE RESPONSE CODE.

i QUTPUT LFP SINE RESFONSE CODE.

i READ IF PHOTO SWITCH.

i HI FART 0OF FORT

P IS SWITCH = 07
i IS SWITCH = (7
;15 SWITCH = 27
;IS SWITCH = 37
.;IS SWITCH = 47

;OUTFUT LEVEL 5

;OUTPUT LEVEL 4

PRAUTFUT LEVEL

[12]

N

; DUTRUT LEVEL =

; OUTPUT LEVEL 1.
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STIME:

RET
MVI
STA
RET
MVI
STA
RET
MVI
STA
RET
MVI
STA
RET

MVI
CMA
auT
NUF
NOP
IN

CMA
MOV
MVI
CHa
QuT
NP
NOP
IN

CMA
Moy
MoV
RRC
RRC
REC
RRC
ANl
MV
My
RRC
RRC
RRC
RRLC
Moy
ANI
ORA
STA
MYI
CMA
ouT
NOF
NOFP

A, OELH 5 OUTPUT 128 POINT TEST CODE.
2864H

A, OEZH 5 OUTPUT &4 POINT TEST CODE.
F564H

A, OEZH 5 OUTPUT TEST 3 CUODE.
3864H

A, DE4AH OUTPUT TEST 4 CODE.
Z264H

; THIS IS THE TIME PROGRAM SEGMENT FOR THE

i WWSSN DRSS MICROPROCESSUR FRUGRAM UFL

; USING SYSTRON DONNER DIGITAL CLOCE MOD. 2110,
A, O1H P LOAD M/7SEC ONES AND TENS STROBE.

OEAH

OESH i INFUT M/SEC ONES AND TENS.

B, A ; TEMP. STORE IN REG B
A, OZH i LOAD SECONDS ONES AND M/SEC HUNDREDS.

OEAH

DESH i INFUT SECONDES UNITS AND MASEC HUNDREDS

A
fu E

A
OFOH
E
DEEEH

A, O4H i LoAD TENS SEC. AND ONES MIN.

OEAH

A.1-18



IN
CMA
RRLC
RRC
BRLC
RRC
MOV
ANI
MOy
MOV
AN
CRA
STA
MVI
CMA
ouT
NOP
NOP
IN
CMA
“RRC
RRC
RRLC
RRC
MOy
ANI
MOy
MOV
ANI
RA
=TA
MVI
CMA
ouT
NOF
N
IN
CMA
RRE
RRC
RRLC
RRC
M/
ANI
My
MOV
ANT
URA
2Th
MVI
CMA
QuT
NOF

QEEH

B,A
OFOH
A
A D
OFH

Cc
F524H

A, O3H

OEAH

OESH

0, A
OFOH
A
AR
OFH
i

BT b e
e 2 B

A, 10H

OEAH

OESH

E,A
OFOH
A
AP
OFH
[

B Tl T ot

Schu Al

A, 20H

0EAH

i INPUT TENS SEC. AND ONES MIN.

i TEMP. STORE IN REG. E

i LOAD HOURS ONES AND MIN TENS

» INPUT HOURS ONES AND MIN. TENS

; LOAD DAYES ONES AND HUURS TENS =

i INFUT DAYS ONES AMD HOURS TENS

i LOAD DAY:S HUNDREDS AND DAYS TENS

A.1-19
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SPTIME:

=

T

STARS:

STARL:

STARZ:

SFPEQ:

AGAL:

NOP
IN
CMA
RRC
RRC
RRC
RRC
MOV
ANI
Moy
Mo
ANI
ORA
STA
Moy
AN
MoV
IN
ANT
ORA
=TA
MVI
ouT
RET
LHLD
LLA
ANA
J7
LHLD
MOV
CPI
J2
Moy
I o |
J7
MOV
ZFI
J2
LOA
INK
=TA
RET
LXI
SHLD
P
LXI
SHLD
AP
LXI
SHLD
LDA
ANA
JANZ

QESH

. A
OFOH
D. A
AR
OFH

]
3821H
A LC
OFH
C/ A
OEPH
OFOH
C
32Z0H
A, OFFH
OEAH

kd

L]

Y
I wih C )
[ax]

[xx}

o <

IZ IT
-

-

ND O D W )

—
'~

STARL
L
OAOH
STARZ
AL
QLIOH
STARE
2EZEH
A
SEZEH

i INPUT DAYS HUNDREDS AND DAYS TENS

s RESET SYSTRON DONNER TIME FORT.

; LOAD SP POINTER INTO REG-S H&L.
i IS SP EZND EVENT FLAG=07?

i IS 5P POINTER AT THE END + 1 OF SF
i RECORD #37
i IF 50 JUMP TO STARL.

; IS SP POINTER AT THE END +
i RECORD #2Z7

s IF =i M 7O STARE

i 15 2P POINTER AT THE END + 1 OF =ZF
s RECORD 177

i IF S0 JUMP TO STARS.

INCREMENT SF FORMAT ERROR.

[y
CI
Ll
53,

1

~

H, QZ700H; SET SP RECORD POINTER DATA #2 EQUAL

OFECAH
SFEO

i ENDI+ 1 OF RECORD #1.

H, OD770H; SET SPF RECORD FOINTER DATA #2 EQUAL

OFEZAH
SFEOQ

i ENDG 1 OF RECORD #32

H, OCFAOH; SET S RECORD FPUINTER DATA #2 EQAL

OFE&AH
OEF2EH
A

MSFP

i ENO+ 1 RECORD #2
i IS EP EVENT =07
i IF NOT JUumMP TO MOVE SP POINTER.
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SPEVNT:

MOONS:

MOONL

MUONZ

PP

SETEYL:

SETBYZ:

SETRYZ:

MVI
STA
JHMpP
LDA
ANA
JZ
MVI
STA
MOV
CFI
JZ
MOV
CFI
JZ
L.DA
DRI
STA
LXI
SHLD
JMP
LDA
ORI
STA
LXI
SHLD
JAMP
LA
Rl
=ThA
LXI
SHLOD
A
LHLD
My
|
ANZ
fiow
CRI
K
LXI
SHLD
MVI
MOV
INX
MVI
MOV
INX
SHLD
CALL
LHLD
LDA
MOy
INX

A, O0OH
3802H
SPP
aFZzeH

A

MSFP
A, OFFH
S208H
A, L
70H
MODN 1
A L
OAQOH
MQON2
QCFAYH
10OH
DCFASH

;i SET 3P ZND EVENT = O,

i IS5 SP EVENT = 07

i IF 50 JUMP TO MOVE SP FOINTER.
i SET SP 2ND EVENT = 1.

i IS SF POINTER AT END+! OF SP RECORD #37 (70).
i IF SO JuUmMP TO MOGNT.

IS SF POINTER AT END+! OF SP RECORD #27 (AO).
IF S0 JUMP T MOONZ.

~.

SET BIT #4, BYTE #10 FOR ONE PRE EVENT RECUORD,
SP RECORD #3.

-

H, OD770H; SET SF RECORD POINTER DATA #1 (1ST RECORD TO

OFEZSH
SHAGAL
OC709H
10H

OC709H

i BE WRITTEN) EQUAL TO END+1 OF RECORD #3Z.

s SET BIT #4, RBYTE #10, SP RECORD #z.

H, OCFAOH; SET SP RECORD POINTER DATA #1 (15T RECORD TO EBE

OFESEH
SPAGAL
1OH

OL00RH

i WRITTEN) EQUAL TO END+1 OF RECORD #2

PZET BLT #4, KT o o#iu, P RECORD #1

H, GC7D0OH; SET SR RECORD PUINTER DATA #1 (157 RECORD TO BE

OFEZSZH
SHAGAT

etk e P RS

YQH
SETEY!L

P WRITTENY EGQUAL TO END+L OF RECORD #1.

o
et

SHOMSEYTE POINTER = END RECORD #3237
SOOJUMP TO SET BYTE #1.

1)

M
DD Y

I
H

H, OCOOO0OH; RESET SP POINTER FROM END REZORD #32 TO BEGINNING

S832H
A, &4H
M, A

H

A, 20H
M, A

i OF RECURD #1
; SET RECORD EBYTE #1 TO STATION I

SET RECORD EBYTE #2 TO RECORD SAMFLE RATE.

~.

RESTORE H, L TO SF FOINTER LOCATION
i CALL TIME SUBROUTINE.

i BET RECORD EYTE #2 TQ 1-5 YEARIT AND
i 1005 DAYS,

~.
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SETBY4:

SETBYS:

SETBYS:

SETBY7:

SETEYS:

SETBY?:

SETBYA:

SETRBYE:

SETBYE:

SETEBYF:

SETEYG:

SETBYH:

SETEYX:

LDA
MOV
INX
LDA
MOV
INX
LDA
MOV
INX
LA
Mav
INX
LDA
MOV
INX
MVI
MoV
INX
LDA
May
MVI
STA
INX
LDA
MOV
INX
LDA
MOy
INX
LIDA
My
INX
LDA
MOV
INX
LA
My
INX
LDA
MoV
INX
LDA
Miav
ITNX
MVI
MoV
INX
MOV
INX
MOy
INX
SHLD
RET

3821H
A

T3

3822H

T
D

- W
D
W
I

D
H
I

~
<
-
X

LOIKDIZ?I?IZDJIZ'LO
~ ]
D

M. A

S210H
A

=

b N

D S L B U
I iy DR
m ) o)
x I T

TC
I

> T

-

".'JIZIEI:DI:&JII@I:&JIE@IZtilIZDJI
X8 ]

o
)
ha
I

3 SET RECORD BYTE #4 TO 10-5 DAYS AND
i 15 DAYS.

i SET RECORD BYTE #5 TO 10-5 HOURS AND
i 175 HOURS.,

i SET RECORD BYTE #&4 70O 1075 MIN AND

i 175 MIN

i SET RECORD BYTE #7 TO 10-S SEC AND

i1-3 SEC.

i SET RECORD BYTE #8 TO 100/S MSEC AND
i 1075 MSEC. '

i SET RECORD BYTE #% TO NUMRBER OF CHANNELS.

i WRITE SP MAILEOX INTO BYTE Lo

i CLEAR SF BYTE #10 MAILBOX =00.

i BET RECORD BYTE #11 TO DIGISWITCH #$#EB.

i SET RECORD BYTE #12 TO DIGISWITCH #C

i SET RECORD BYTE #1323 TO DIGISWITCH #L.

i SET RECORD EBYTE #14 TO CALCODE.

i SET RECORD BYTE #15 TO ADC ERROR TYFE 1,

i REC ADC

~

COOE NOT E@JAL TO 10, 11, 12, 0R 13

SET RECORD EYTE #1é& TO ADC ERRDR TYFE 2,

i ADC FAST CODE NOT EQUAL TO REC ADC CODE.

; SET RECORD BYTE #17 TO SF FORMAT ERROR

i SET RECORD EYTES {3 To 20 = 00

i BYTE 13

i EYTE 19

i BYTE 20

i RESTORE

= 00,
= O,
= O,

H, L TDO SF POINTER LOOKING AT BYTE # Z1.
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IPTIME:

IPAGAL:

WSTAR3:

WSTARL:

WSTAR2:

IPEQ:

IFEVNT:

IMOONZ:

IMOOND .

LHLD
LDA
ANA
JZ
LHLD
MOV
CPI
JZ
MOy
CPI
JZ
MOV
CPI
J2Z
L.DA
INR
STA
RET
LXI
SHLD
JMP
LXI
SHLD
JMP
LXI
SHLD
LDA
ANA
ANZ
MVI
STA
MP
LA
ANA
JZ
MVI
=TA
MOy
CFI
JE
MOV
|
JZ
LDA
ORI
2TA
LXI
SHLD
AMF
LDA
ORI
=7TA
LXI

38346H i LOAD IP POINTER INTO REG-S HuL.
3214H i IS IP ZND EVENT FLAG=07

A

IPEVNT

22346H ; IS IP POINTER AT THE END + 1 OF IF
AL ; RECORD #37

OEOH i IF 50 JUMP TO WSTARL.

WSTARL

AL ;IS IP POINTER AT THE END + 1 OF IF
10H i RECORD #27

WSTAR2 i IF SO JUMP TO WsTARZ2

AL 3 IS IP FOINTER AT THE END +1 OF 1IF
40H i RECORD #17

WSTARZ

282FH i INCREMENT IF FORMAT ERRDOR.

A

282FH

H, ODF40H; SET IPF RECORD FPOINTER DATA #2Z EQUAL TO
OFEZ0OH i END+ { OF RECORD #l1.

IPEQ

H, OEEECOH; SET IP RECORD FOINTER DATA #2 EQUAL TO
OFEZOH i END; 1 OF RECORD #3.

IPEO

H, OE710H; 3ET IP RECORD FPUINTER DATA #2 EQUAL TO
OFE¥OH i END+ 1 RECORD #2.

O3F70H IS IP EVENT =07

A i IF NOT JUMF TO MOVE IF FOINTER

MIFP

A, DOH i SET IF 2ZND EVENT = 0.

SE14H

MIFP

SF70H i I IP EVENT = O7

A i IF 20 JUMP TO MOVE IP POINTER.

MIFF

A, OFFH 3 SET IP ZND EVENT = 1.

S814H

AL i IS TP POINTER AT END+1 OF IF RECORD #27% (EQ).
OEOH i IF S0 JUMEP T ITMOONTL.

IMON L

A, L i IS IF POINTER AT END+1 OF IF RECORD #27 (10).
10H i IF =00 JUMP TO IMOONZ.

ITMOONZ

VE7L19H  SET EIT #4, EBYTE #10 FOR ONE FRE-EVENT RECUORD,
10H i IF RECORD #3. RI

OE71%H

H, OEEEQH; SET IP RECORD FOINTER DATA #1 (15T RECORD TO
OFEZEH ; BE WRITTEN) EQUAL TO ENDH1 0OF RECORD #3

IFAGAT

ODF49H  ; SET BIT #4, EYTE #10, IP RECORD #2 TO 1.

10H

OLF49H

H, OE710H; SET IP RECORD FOINTER DATA #1 (15T RECORD T EBE
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SHLD OFESEH i WRITTEN) EQUAL TO END+1 OF RECORD #Z

JHP IPAGAL

IMOONZ: LDA QD779H i SET B1T #4, BYTE #10, IP RECORD #i{ TO I.
ORI 10H
STA OoD772H
LXI H, ODF40H; SET IP RECORD PDINTER DATA #1 (1ST RECORD TO EE
SHLD OFESEH i WRITTEN) EQUAL TCO END+1 OF RECORD #1.
JHP IFAGAI

MIFF: LHLD IR36&H i IS IFP MSEYTE POINTER = END RECORD #37
MOV A H i IF S0 JUMP TO SET EYTE #1.
CPI OEEH
JINZ ISETEL
MOV A, L
CFrI OEOH .
JNZ ISETEL
LXI H, OD770H; RESET IF FOINTER FRUOM END RECORD #3 TO BEGINNING
SHLD 3836H i OF RECORD #1.

ISETBL: MVI A, &4H i SET RECORD BYTE #1 TGO STATION ID.
MOV M. A
INX H

ISETBZ: MVI A, 1OH i SET RECORD BYTE #2 TO RECDORD SAMPLE RATE.
MOV M. A
INX H
SHLD FE36H i RESTORE H, L TO IF PODINTER LOCATION.
CALL. STIME i CALL TIME SUBROUTINE.

ISETB3: LHLD 3834H i SET RECORD BYTE #3 T {3 YEARS AND
LDA 2EZ0H i 100-8 DAYEZ.
MOV M. A
INX H

ISETR4: LDA SEZ1IH i SET RECORD BYTE #4 TO 10-35 DAYS AND
MOav M A i 175 DAYS.
INX H

ISETBES: LDA ZE22H ;SET RECORD RBYTE #5 TO 10-%5 HOURS AND
MOV M A i 175 HOURE.
THNX H

ISETEE: LDA BE2EH i SET RECORD EBYTE #46 TO 105 MIN AND
MOV M A 175 MIN
INX H

ISETE7: LDA 32E4H ; SET RECUORD EBYTE #7 TO 1035 SEC AND
MOV M, A i 175 SEC.
ITNX H

ISETES: LDA SEZE5H ; SET RECORD BYTE #2 TO 100-3 MSEC AND
MoV M) A i 105 MSEC.
INX H

ISETB?: MVI A, O3H ; SET RECORD BYTE #2 TO NUMBER OF CHANNELS.
MOV M. A
INX H

ISETBA: LDA FEZTH i LOAD IP MAILBOX INTO BYTE 10,
MOV M, A
MVI A OOH i CLEAR SF BYTE #10 MAILEOX =00,
STA 3827H
INX H

ISETBE: LDA IJE10H i SET RECORD BYTE #11 TO DIGISWITCH #b..
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ISETEC:

ISETED:

ISETEE:

ISETEF:

ISETBEG:

ISETEH:

ISETEX:

LPTIMZ:

LFTIMIL:

TIMELF:

LEETB2:

LEETES:

LEETES:

LSETRS:

MOV
ITNX
LDA
MOV
INX
LDA
MOV
INX
LD~
MOV
INX
LDA
MOV
INX
LDA
MOV
INX
LDA
MOV
INX
MVI
MOV
INX
MOV
INX
MOy
INX
SHLD
RET
LXI
SHLD
SHLD
JMF
LXI
SHLD
LXI
SHLD
MVI
Moy
INX
MVI
MOV
INX
SHLD
CALL
LHLD
LDA
My
INX
L.DA
MOy
INX
LD#

b

i SET RECORD BYTE #12 TO DIGISWITCH #C.

[,
I

i SET RECORD BYTE #1323 TO DIGISWITCH #D.

3
I

LW

IZWIIQIX
- D -

3329H i SET RECORD EYTE #14 TO CAL CODE.

M. A

H

382AH i SET RECORD BYTE #15 TO ADC ERROR TYFE 1.
M, A i REC ADC COLE NOT EQUAL TO 10,11, 12, 0R 13.
H

352RH i SET RECORD BYTE #146 TO ADC ERROR TYFE 2,

M, A i ADC PAST COLE NOT EQUAL TO REC ADRC CODE.
H

3282FH i SET RECORD EBYTE #17 TO IF FORMAT ERROR.
M, A

H

A, DOH i SET RECORD EYTES 13 TO 20 = 00

M A i BYTE 12 = 00.

H

M A i BYTE 19 = 00,

H

M, A i BYTE 20 = Qo

H

F234H i RESTORE H, L TO SP POINTER LODKEING AT BYTE # Z1.

H, OF&BOH; SET LP RECORD POINTER TO START ADDREZSS
253AH i UF RECORD #2.

OFE2&H 5 SET LF RECORD TO BE WRITTEN ON TAFE.
TIMELF

H, OFE20H; SET LF RECORD PUOINTER TO END + 1| OF SECOND RECORD
OFEZ&H

H, OEEEOH; SET LFP RECORD FOINTER TO START ADDRESE
SEEAH i OF RECORD #1. -

A, &64H 3 SET RECORD EBYTE #1 T STATION ID

M A

H

A, 01 ; SET RECORD BYTE #2 TO RECORD SAMFLE RATE.
M A

H

Z85AH RE=ZTORE H, L TO LF FOINTER LOCATION.

STIME i CALL TIME ZR.

-

3EzAH i SET RECORD BYTE #2 TO 1-% YEARRS AND
ZBE0OH i 100-5 DAVYE

M, A

H

SE221H i SET RECORD BYTE #4 70 105 DAYS AND
M A i 175 DAYZ.

H

2EE2H ; SET RECORD BYTF #5 TO 105 HOURS AND
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MOV

INX

LSETBA: LDA
Mo

INX

LEETEY: LDA
MOV

INX

LZETREZ: LDA
MV

IThX

LEETR?: MVI
MV

INX

LSETBA: LDA
Mav

MVI

STA

INX

LESETBE: LDA
MOy

INX

LSETEC: LDA
Mav

INX

LSETED: LDA
MOV

INX

LSETRBE: LDA
MOV

THX

LSETEF: LDA
CMIV

INX

LEZETEG: LDA
Moy

1NX

LSETEX: MVI
My

INX

>

RECORD BYTE #4 TQ 105 MINUTES AND
= MINUTES.

[

>
Lot
I
Lol A5
0 —

[
5

RECORD BYTE #7 14 SEC AND

5 SEC.

ot

)
ol

&

.
e (1
" S
0

; SET RECORD BYTE #2 TO 100°35 MSED AND
;105 MSED.

Tt
(]
T

;=BT ReCORD BYTE #% TO NUMBER OF CHANNELE

- .
D~
i
'
Ly
-

.

2H ;s LOAD LF MAILEOX INTO EBYTE 10O,

oD H

o~

]
X

I

JOH ;» BET RECORD BYTE $#10 MAILEOX = O,

i OET LFP RECORD EBYTE #10 = 0.

OH ; SET RECORD BYTE #11 TO DIGISWITCH #DB.
iH ; SET RECORD BYTE #12 TO DIGISWITCH #C.
2H 3 SET RECORD BYTE #12 T0 DIGISWITCH #L.

“H ; SET RECORD EYTE #14 70 CAL CODE.

22AH i SET RECORD EBYTE T ADC ERROR TYFE L,
i REC ADC CODE NOT EQUAL TO 10, 11, 12, 0R 13

Dty

2EH P SET RECORD BYTE TO ADC ERROR TYFE Z,
A i ALC PAST COUE NOT EQUAL TO REC ADC CODRE.

» QOH P SET RECORD EYTE #17 TO 20 = Q.
i BYTE 17 = 00,

T

May ) A P BYTE 18 = QO
INX
Moy s A i BYTE 19 = 00,
INX
Moy s A i BYTE 20 = 00

INX
SHLD
RET
END

WIZTIXIIIZTPIZNIZWIZWIZWIZWIZWIWDEWIZIDIZWIZWIIWI X
; S

s RESTORE H, L TO LF POINTER LOOEING AT BYTE

i)
(X%
T
I
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APPENDIX A . 2

8080 PROGRAM LISTING
MIUIUCROPROCESSOR TTWO
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START:
UFTHR:

AGAIN:

i THIS IS5 WWSSN DRES TELEMETRY MICROFPRUCESSOR TWD FROGRAM
i MICROPROCESSOR FOUR IS THE REMOTE TRANSMITT UNIT.

NOF
DI

NOF
NOF
NOP
NP
NOF
NOF
NOP
NOFE
NOp
NUF
NOF
NUP
NUOP
NP
NP
NOP
NOpP
NLIF
NOP
N
NOP
NLF
NOF
NUF
NP
NUE
NP
N
NOP
NUF
NOF
NI
NIOF
NUF
NP
NUF
NOP
NI
NOP
NOUF
NDF
NLF
NOF
NLUIF
NOP
NP
N
NUF
DI

i UP2 PROGRAM START.
i DISABLE INTERRUFTS.
i THIS AREA IS RESERVED FOR VECTURED INTERRUPTS.

; DIZABLE INTERRUFTES.
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SYNDI:

RXREL:

RXREZ:

RXRES:

RARES:

RXRES:

RXRE&:

LXI
LXI
MVI
ouT
MVI
ouT
MVI
ouT
MVI
aur
MVI
ouT
MVI
aur
MVI
ouT
IN
IN
ANI
JZ
IN
ANI
JZ
IN
MOV
INX
IN
ANI
JZ
IN
MOV
INX
IN
ANI
A7
IN
Mo
ITNX
iN
ANI
A7
IN
MOV
INX
IN
ANI
J7
IN
MOV
INX
IN
ANI
JZ

5P, 3FOOH; SET STACK PUINTER ADDRESS.
H, Z8FFH ; SET MEMDRY FPOINTER.

A, S0H
OEDH
&, OOH
OEDH
A 40H
OEDH
A, {CH
OEIH
A, OARAH
OEDH
A, DAAH
OEDH
A, 846H
OEIH
CQECH
OEDH
40H
SYNDU
OEDH
0zH
RXRE1L
OECH
M. A

H
OEDH
U2H
RXREZ
OECH
M, A

H
OQEDH
O2H
RXRE:
OECH
M A

H
OELH
OZH
RXRE4
QECH
M, A

H
OELDH
02H
RXRES
OECH
M, A

H
OEDH
02H
RXREG

i THIS IS SOFTWARE RESET FOR SERIAL I/0.

i OUTPUT RECEIVE MODE INSTRUCTION, 2 SYNC
; DEFINE FIRST SYNC WORD.
; DEFINE SECOND SYNC WORD.
;UUTPUT REC COMMAND WORD.

i READ DATA TO CLERR INPUT READ REGISTER.
i CHECK SYNC DET.

i CHECK FOR FIRST WORD.

s INPUT FIRST WORD.

i INCREMENT MEMURY POINTER.
i CHECK, FOR SECOND WORDL

3 INPUT SECOND WORD.

i STORE IN 8020 RAM MEMURY.
i INCREMENT MEMORY FOINTER.
i CHECK FUR THIRD WORD

P INFUT THIRD WORD.

i STORE I[N 2020 RA&M MEMORY.
i INCREMENT MEMORY FOINTER.
i CHECE, FUR FOURTH WORD.

i INFUT FOURTH WORLD.

i STORE IN =020 RAM MEMORY.
i INCREMENT MEMORY FOINTER.
i CHECE, FOR FIFTH WORD.

; INPUT FIFTH WORD.

P STORE IN 80/250 RAM MEMORY.
i INCREMENT MEMORY FLOINTER.
i CHECK, FOR SIXTH WORD.
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RXRET:

RAREZ:

oo

RXRE?Z:

MOVEL:

MOVEZ:

MOVE?::

MOVE4:

MOVES:

MIGVEA:

IN
MOV
INX
IN
ANI
JZ
IN
MOV
INX
IN
ANI
JZ
IN
Moy
INX
IN
AN
JZ
IN
MoV
LXI
LXI
MOV
RCHG
MY
INX
XCHG
INX
MOV
KICHIG
Moy
INX
XIZHG
INX
MUV
XCHIG
My
INX
KCHG
INX
Moy
KIDHG
MOV
INX
CHG
INX
My
XOHG
My
1Y
XOHG
INX
MIZN

OECH
M, A
H
OEDH
2H
RXRE7
DECH
M, &

H
OEDH
O2H
RXRES
OECH
M, A
H
OEDH
O2H
RXRE%®
OECH
M, A

i INFUT SIXTH WORD.

i STURE IN 80/20 RAM MEMURY.
i INCREMENT MEMORY POINTER.
i CHECK FOR SEVENTH WURD.

i INFUT SEVENTH WORD.

i STURE IN &0/:20 RAM MEMORY.
i INCREMENT MEMORY FPOINTER.
i CHECKE FUR EIGHTH WORLD.

i INPFUT EIGHTH WORD.

i STORE IN 80/20 RAM MEMORY.
;i INCREMENT MEMORY POINTER.
i CHECK FOR NIN(H WORD.

i INFUT NINTH WORD.
i STORE IN 8020 RAM MEMORY.

D, OFFOOH; LOAD 116 MEMORY ADDRESS.
H, 38FFH ; LOAD UPZ MEMORY ADDRESE.

A M

M, A
H

H
M

M A

i LOAD FIRST UP2 WORD FOR TRANSFER.

i L2AD WORD IN 114 MEMORY.
i INCREMENT 11& MEMORY POINTER.

3 INCREMENT UF2Z MEMORY FOINTER
i LOAD SECOND UPZ WORD FOR TRANZFER.

i LOAD WORD IN 11é6 MEMORY.
i INCREMENT 114 MEMORY FOINTER.

s INCREMENT LPZ MEMORY POINTER.
i LIDAD THIRD- WUPZ WORD FOR TRANSFER

;LoAD WORD IN 1ié MEMODRY.
i INCREMENT 114 MEMORY FOINTER.

i INCREMENT UFZ2 MEMORY FOINTER.
i LOALD FOURTH WFRZ WORD FOR TRANSFER.

i LOARD WORD IN 11é& MEMORY.
i INCREMENT 114 MEMORY POINTER.

s INCREMENT UFZE MEMORY FOINTER.
s LOAD FIFTH UFZ WORD FOR TRANSFER.

; LOAD WORD I Lle Melfuey,
PANZREMENT 11& MEMIEY FOINTEER.

i INCREMENT UPZ MeEMORY POINTER
i LOAD SIXTH UFE WORD FOR TRANSIFER

A.2-4



MUVE/:

MOVES:

MOVEYS:

XKCHG
Moy
INX
KUCHG
INX
MoV
NILHG
My
INX
XIZHG
INX
Moy
XICHG
MOV
INX
XCHG
INX
MoV
XCHG
Moy
P
END

M, A

AM

M. A
H

H
A M

M A
AGAIN

LAl WORD IN L1éa MEMORY,
i INCREMENT L16

i INCREMENT UF2
i LUAL SEVENTH UFZ WORD FOR THANZFER

MEMORY FOINTER.

MEMORY FOINTER.

s LoADl WORD IN 114 MEMORY.
i INCREMENT 114 MEMORY FOINTER.

i INCREMENT UF2 MEMORY FOINTER.
i LOAD EIGHTH UFZ WORD FOR TRANSFER.

i LOAD WORD IN 11& MEMORY.
i INCREMENT 116

MEMORY FOINTER.

i INCREMENT UF2 MEMORY FOINTER.
i LOAD NINTH UFZ WORD FOR TRANSFER.

A.2
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. APPENDIX A .3

8080 PROGCRAM LISTING
MICROPROCESSOR THREE
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5TART:

LUFTHR:

; MAY

26, 1982

i ASYNCHRUNOUS
i THIS IS WWSSN DRS TELEMETRY MICROPROCESSOR THREE PROGRAM.

1

VERSION 1. O

i MICROPROCESSOR THREE IS THE REMOTE RECEIVE UNIT
i MICROPROCESSOR FOUR IS THE REMOTE TRANSMIT UNIT.
; UP3 PROGRAM START.
s THIS AREA [S RESERVED FOR VECTORED INTERRUPTS

NOP
NOQF
NP
MNP
NOP
NLIF
NOF
NP
NOP
NUF
NP
NUf
NP
NOF
NP
NLF
NOF
NLF
MNP
NUF
NOF
NCF
NOF
NP
NOP
NUF
NOF
N
NOF
NLP
NP
RN
NOP
NI
NOF
NUF
NP
LxI
MVI
OuT
DI

MVI
T
MV
U
MVI
QU

SF, AFOUH; SET

A, 8H
OEEH

A, B0H
OEDH
A, OOH
OELH
A, 40H
OEDLH

i PRIJGRAM

i DISABLE
i THIS I=

STACE, FOINTER ADDRESE.

FORTS (JE) EZ AND

INTERRUFPT:
SOFTHMARE RESET FOR

A.3-2

Es OUTPUT, EA TWNRFUT.

SERIAL

I /70



MVI A, 1CH ; QUTPUT RECEIVE MODE INSTRUCTION.

ouT OEDH
MVI A, OAAH 5 DEFINE SYNC WORD.
ouT OEDH
MVI A, OAAH  ; DEFINE SYNC WORD,
aur OEDH
MVI A, S&H ; DUTPUT REC COMMAND WORD.
auT OELH
IN OECH ; READ DATA TO CLEAR INFPUT READ REGISTER.
SYNDL: IN QELH i CHECE SYNC DET.
ANI 40H
JZ SYNDOL
RXREL: IN OEDH i CHECK FOR FIRST WORD.
ANI OZH
JZ RXRE1L
IN QECH i INFUT FIRST WORD.
ouT OESH ; OUTPUT DATA 1 TO UP4 FORT.
Moy B, A
=TA 3S00H ; STORE FIRST WORD.
RXREZ: IN OEDH ;i CHECKE FOR SECOND WORD.
ANI O2ZH
J7 RXREZ
IN OECH i INFPUT SECOND WOIRD
MOV C: A
5Ta ZT01H i STORE SECOND WORD.
MoV A E i DATA | TEST.
CRI 12H ;IS DATA L = 12 CODE?
Iz DATAZ
CFI 13H ;IS DATA 1 = 13 CODE?
JINZ ENDIT
MOV A G i MOVE DATA 2 TO UP4 PORT (ADC).
ouT OE:=H
JHF ENDIT
DATAZ:. MOV A ;OUTRPUT DAaTA 2 7O UPS (CALIBRATOR).
auT OE¥H
ENDIT: JMP LIFPTHR
END

A.3

3
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8080 PROGRAM LISTING
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START:

MEMZ:

i MRY 264, 12382

i ASYNCHRONOUS VERSION L. O

i THIS IS WWSSN DR TELEMETRY MICROFROCEZSOR FOUR FROGRAM.
i MICROPROCESSOR FOUR IS THE REMOTE TRANSMIT UNIT.
i MICROFROCESSOR THREE IS THE REMOTE RECEIVE UNIT.
NODP i P4 PROGRAM START

NI i DISARLE INTERRUPTES.

NOpP ; THIS AREA IS RESERVED FOR VECTORED INTERRUFTS.
NOP

NOP

NP

NOpP

NOF

NopP

NOF

NOIP

NOF

NOP

NUF

NOP

NLIF

NOP

NP

NOP

NOF

NOP

NUF

NP

N

NP

NLCE

NOF

NUF

NP

NP

MOF

NUIF

NOF

NLIF

nI ; DISARBLE INTERRUFTES

LXI SF, 2FOOH: SET STACE POINTER ADDRESS.

MVI A 92H P BET PORTS E4 AND ES AS INPUT, E& AS OUTPUT.
T OE7H

v A, PBH JSET PORTS ES, E9. AND EA AT INFUT.
T OEEH

MV A, OOH P SET START (RAM) = 00,

ETH FS00H

LI H, 22FFH ; SET RAM ZRFF-32%9FF = 00

MVI A, OOH

Moy M, A

INX H

Moy A L

A.4
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RECEST:

DATAL:

DATAZ:

DATAZ:

OUTFUT:

CFI
JNZ
MVI
auT
MVI
ouT
MVI
auT
IN
MO
ANI
JZ
LDA
CMP
J2
MOy
STA
MOy
CFI
JNZ
STA
cALL
CALL
JME
MOV
CFI
JNZ
STA
CALL
CALL
JMFE
MY
CRI
JNZ
STA
Call
In
STA
1H
STHA
JHF
My
ZFI
JNY
=TA
caLl
LXI
MVI
0T
MVI
ouT
MYI
ouT

OFFH
MMz
A, SOUH
OEIH
A, OOH
OEDH
A, 40H
OEDH
QOESH
B A
1OH
LASTA
2IS800H
B
LASTE
AR
2Z00H
A B
10H
DATAL
S8FFH
SFSR
LPSR
QLuvrRUT
A B
11iH
DAaTAZ
ZEFFH
SPSR
IFSR
QUTPRUT
Ak
12H
DaTAZ
S2FFH
ZFZR
OEYH
SE0QEH
OEAH
22QzH
QUTRUT
AR
12H
LAZTC
S2FFH
SFER
H, 28FFH
A, 1CH
OkEDH
(AP RT=TAT
OEIH
A, OAAH
OEIH

-

~

-

-

-

-

’

i

SUFTWARE RESET SERIAL 1/0.

INPUT REMOTE PORT,

I

(0]

DATA | = 0001 XXXX7?

I

w

DATA | THE SAME AS LAST DATA 17
STORE NEW DATA § AS LAST DATA L.

IS DATA | = 10 CODE?

STORE ADC CODE FOR TRANSMISSION.

IS DATA | = 11 CODE?

STORE ADC CODE FOR TRANSMISSION.

IS DATA | = 12 CODE?

STORE ADC Z0ODE FOR TRANSMISSION

FEAD AMP SAT STATWE, STORE IN TRANSMIT

READ CALCODE IN FROGRESS

I= DATA L = 13 CODE™

STORE ADC CODE FOR TRANSMISSION

SET H, L WITH GUTPUT MEMORY ADDRESE.
SET TRANSMIT MODE INSTRUCTION, Z SYNC

; QUTRUT SYNC WORD "ARAY.

OQUTPUT SYNC WORD "AAR".

A.4-3
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TXRED:

TXREL:

TXREA:

TXREE:

TXREC:

TXRED:

TXREDN:

TAREE:

TXREF:

MVI
ouT
IN
ANI
JL
MVI
auT
IN
ANI
JZ
MVI
auT
IN
ANI
i
MY
ouT
INX
IN
ANI
Ny
My
ouT
INX
IN
ANI
A2
MOy
auT
INX
LDA
CRI
JNZ
IN
=TA
IN
ANIT
d7
Moy
QuT
INX
IN
ANI
JZ
Moy
our
ITHNX
IN
ANI
Yy
Moy
QT
ITNX

A, 23H
OEDH
OEDH
O1lH
TXRED
A, DAAH
OECH
OEDH
0O1H
TXRE1
A, ORAH
QECH
QEDH
OlH
TXREA
A M
OECH
H
OELH
O1H
TXREE
A M
OECH
H
OELIH
0OiH
TXREC
A M
OECH
H
SEFFH
12H
TXREDL
OESH
290ZH
OEDH
QiH
TAREDUL
A, M
QECH
H
QEDH
OiH
TXREE
A M
OECH
H
OEDH
OiH
TAREF
A M
QECH
H

; SET OUTPUT COMMAND WORD.

i IS TX READY?

P OUTPUT COMMAND SYNC WORD.

i IS5 TX READY?Y

; OUTPUT SYNC WORD TWO.

i IS5 TX READY?

;s QUTPUT FIRST DATA BYTE.

i INCREMENT MEMORY POINTER.
i IS TX READY?

; QUTFUT SECOND DATA BYTE.

i IS TX READYT?

i QUTPUT THIRD DATA BYTE.

i INCREMENT MEMORY POINTER.

i 15 DATA 1 EQUAL 70O 13 CODEY
i IF NOT JUME TO TXREDI.

JWAS 13 CODE 50 INPUT T-WORD,
i FOR RETRANSMISSTON,

i IS Tx READY?

; OUTPUT FOURTH DATA BYTE

i INCREMENT MEMORY FOINTER.

i IS TX READY?

i QUTPUT FIFTH DATA BYTE

; INCREMENT MEMORY FOINTER

i IS TX READY?

; DUTFUT SIXTH DATA BYTE,

i INCREMENT MEMORY FOINTER.
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TXREG:

TXREH:

TXRET:

ENDIT:

ENDY:

LERD:

if
T
D)
e

IN
ANI
J2
MOV
ouT
INX
IN
ANI
JZ
MOy
auT
INX
IN
ANI.
JdZ
Moy
auT
IN
ANI
JZ
MVI
ouT
IN
ANI
JZ
MVI
ouT
LxI
MVI
MOV
INXY
Moy
CFI
SN
JMF
MVI
T
CALL
NP
NiOF
NOF
IN
STA
IN
e
=TA
RET
MV I
ouT
cAaLL
NOF
NOP
NUF

OEDH
O1H
TXREG
A M
OECH
H
OEDH
OLlH
TXREH
A M
OECH
H
OEQI'H
OiH
TXREI
A, M
OECH
OEDH
O1H
ENDIT
A, DOH
OECH
CGEDH
O1H
ENDY
A, 40H
OEIH

i IS TX READY?

; DUTPUT SEVENTH DATA BYTE.
i INCREMENT MEMORY POINTER™
i IS TX READY?

i QUTFUT EIGHT DATA EYTE.

i IS TX READY?

i QUTFUT NINTH DATA BYTE.

i WAIT FOR LAST (EIGHT) DATA BYTE TO BE TRANSMITTED

; QUTPUT DUMMY WORD,
i THIS ALLOWS THE LAST (EIGHT) DATA EYTE T BE
i COMPLETED IN TRANSMISSION.

i RESET SERIAL I/0.

H, 238FFH ; RESET RAM ADC & CODE AREA (322FF-32907)

A, OOH
M, A

H

A, L
Ox=H
ZERD
RECET
£, OFFH
OELH
STROL

VESH
FFOOH
OE4H

TROLIH
A, OFEH

GE&H
STROE

i RETURN T START

i ESTABLISH SP-1 MUY ADDREZS.

; ADDRESS O0=FF DUE TO INVERZION
i STROBE ALC

i DELAY S—& USEC

i INFUT =P-1 ME BYTE.

i 3TORE AT ADCY1 M= EYTE

; INFUT SP-1 LS BYTE.

i COMPLIMENT DUE TO PORT TYFE.

i ZTORE AT abl LS BYTE

i THIS SELECTE ONLY 1 5P CHANNEL REMOVE FOR ALL.
FESTABLISH SP-2 mibe ADDREZE,

; STROEBE abDC.
i DELAY -4 LEEEC.

A.4-5



IPSR:

LPSR:

IN
STA
IN
CMA
27A
MVI
QT
CALL
NP
NOF
NOP
IN
STA
IN
CMA
STA
RET
MVI
QuT
ALl
N
NDF
NP
I
=TH
IN
CMA
=TA
MVI
QT
A
NOF
NLIF
MO
IN
=TA
In
ZM&
=7TA
MVI
IRIRNE
CALL
NP
NOF
NIF
In
ZTA
IN
CMA
=TA
RET
MVI
T

OESH
902H
OE4H

IV03H
A, OFIH
OE&H
STROR

OESH
3904H
OE4H

ZP035H

A, OFCH
OE&H
STROER

OESH
FHOZH
OE4H

SIHYOEH
A, OFBH
DEAH

STROE

DESH
F04H
OE4H

BROEH
A, OFAH
OE&H

STROE

OESH
A20LH
OE4H

FPOT7H

A, OF9H
OEAH

H
i
i
i

?

-

-

LR . ) - W e e w ~.

~ - . WY M. e .

- e e ae, e a,

-~

~.

- e . e sl

i

i

INFUT 35P-2 MS BYTE.

i STORE AT ADCZ MS RYTE.

INFUT 3P-2 LS BYTE.
COMPLIMENT DUE TO FORT TYPE.

i STORE AT ADC2 LS BYTE.

ESTABLISH SFP—32 MUX ADDRESES.

STRORBE ADC.
DELAY 5-4& LISEC.

INPUT SP-3 M3 EBYTE.

STORE AT ADC3 MS BYTE.

INPUT SF-2 LS BYTE.
COMFLIMENT DUE TO PORT TYFE.
STORE AT ADCZ LS BYTE.

ESTARELIZH IP-1 MUX ADDRESSE.
ADDRESS 03=FC DUE TO INVERSION.
STROBE ADC.

LELAY S-&6 USEC

INPUT IF-1 M3 BYTE

STURE AT ADCE MS BYTE

INFUT IF-1 Lz BYTE.
COMPLIMENT DUE T2 PORT TYFE.
STORE AT ADCZ LS BYTE.
ESTABLIZH IP-Z MUX ALDREZE.

STROBE ADC.
DELAY S-46 LISELC.

INFUT IFP-2 M5 EYTE
STORE AT ADCE Mz RYTE.

; INPUT IF-2 L% BYTE

COMFLIMENT DUE TO FPORT TYFE.
STORE AT ADCE LS EBYTE
ESTABLISH IF-3 MUX ADDRESES

STROBE ADC
DELAY 5-4& USEC.

INFUT IF-3 M3 BYTE.

STORE AT ADCA MZ BYTE.

INFUT 1P-2 LS EYTE
COMPLIMENT DUE T0 PORT TYFE.
STURE AT ADCA LS BYTE

ESTABLISH LP-1 MUX ADDRESE.
ADDRE:SS 00=FF DUE 13 INVERSIUN.
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STROE:

LASTA:
LASTE:
LASTC:

CALL
NOPF
NOP
NOF
IN
sSTA
IN
CMA
sTa
MVI
ouT
CALL
NOP
NOP
NOP
IN
STA
IN
CMA
STA
MVI
ouT
CALL
NOP
NOF
NOP
IN
=TA
IN
CMA
=TA
RET
MVI
ouT
MVI
ouT
RET
JMF
JHE
JME
ENL

STROB i STROBE ADC.
i DELAY 5-&6 USEC

QESH i INFUT LP-1 MS BYTE.
I702ZH i STORE AT ADCZ MZ BYTE.
OE4H i INFUT LP—-1 LS BYTE.

i COMFLIMENT DUE TO FURT TYFE.
3203H i STORE AT ADC2 LS BYTE.
A, OFE2H i ESTABLISH LP-2 MUX ADDRESS.
QE&H
STROB i STROBE ADC

; DELAY 5-& USEC.

QESH i INFUT LP-2 MS BYTE.
3904H i STORE AT ADC3 M3 EYTE.
OE4H i INFUT LP-2 LS BYTE.

i COMPLIMENT DUE TO FORT TYFE.
FP05H i STORE AT ADCE LS BYTE.
A, OF7H G ESTABLIEZH LP-3 MUX ADDRESS.
OE&H
STROE i STROBE ADC

; DELAY S5-~¢& USEC

OESH ; INFUT LFP-3 M3 BYTE
JIW0LH i STORE AT ADC4 MS EYTE.
OE4H i INFUT LP-3 LS BYTE.

s COMPLIMENT DUE TOQ PORT TYPE.
3PO7H i STORE AT ADC4 LS EBYTE.

li
[,

A, OZH i BIT @ RESET AND INVERTED
OE7H
A, OPH i BIT O REZET AND INVERTED
OE7H

-
b
-’

RECEST
RECST
RECET

A.4
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FUBLLIC

INITRC:

STARTL:
DELAYF:

LEROZ:

RECYCL:

CHCESL:

RPNTRSE:

INITRY

NOF
DI
LXI
MV I
ouT
CALL
CALL
LXI
SHLID
SHLD
caLl
CALL
CALL
CALL
CALL
caLL
CALL
MVI
=TA
LXI
SHLD
SHLD
IN
ANI

CFI
AN
MVI
=TA
MVI
=TA
IN
ANI
CrRI
ANZ
JAMF
LXI
SHLD
SHLD
SHLD
SHLD
SHLD
SHLD
SHLD

i JANUARY 20, (932

i THIS PROGRAM IS THE 2003 TAPE-WRITE FPRUGEAM
i FOR. THE DRSS TELEMETRY SYSTEM. IT WILL WORK
i ON THE DRS SYTEMS IF THE "SWITCH" LOCATIONS
i ARE CHANGED.

i DISAELE INTERRUPTS

SF, 3FEOH: LOAD STACK FOINTER WITH STACK LUOCATION

A, O7H
QOH
RESETI
LEL IMS
H, QOOOH
ZEQOH
JEO2ZH
SWOFN
DEL 1MZ
SWCL
DLIZEC
FESETIL
RFENTRS
CES00S
A, OFFH
OFE?&H
H, QOOOH
SEQOH
ZEOZH
OF &H
OFH

QLH
CHCESL
A, QOH
Z2EOLH
A OFFH
OFE®EH
OF &H
OFH
QLEH
CHCEWR
LELAYF
H, QOOOH
OFE=4&H
OFE=SZH
OFEZAH
OFE=CH
OFEZEH
OFE?OH
OFEZZH

i FROGRAM THE THREE FORTS VIA THE
i CONTROL FPORT 00

i ZERO QT RECORD AND FLAG COLNTERS
i SET RECORD COUNTER FLAG = 00

i SET MSE RECORD COUNTER #1 = 00
iWAIT FOR THE KEY SWITCH TO CLUOSE.

s WAIT FOR THE EKEY SWITCH TO OFPEN

i TURN OFF ALARM
;s ZERO OUT RECORD AND FLAG COUNTERS
i CHECE ALARM RESET BUTTON IF IT

i I FUSHED IN, RESET THE COUNTER AND
; TURN OFF THE ALARM

P SET RECORD 100 COUNY = 00

TURN aALARM OFF.
I MASTER SWITCH ACTIVATEDY

~.

0
m
—

LF RECORD DATA FPOINTER = OO0

s SET S RECORD DATA FOINTER#1 =00
i SET SF RECORD DATA FPOINTER#DZ =00
; i " H (1] #._':: =‘.”:)
i WE " " " #1 =00
; 1] L] " 11} #2 =(-,(:)

" " " " #2 =Q00



MVI A, OOH P SET 2005 FLAG = ——
=TA OFEY4H
RET
Cks0u3: LLDA OFE®4H CHECKE 2003 FLAG IF = 1 RETURN, IF
i = O CONTINUE TO CHECK
RAR
JNE CRS0O0US
RET
CHCEWR: LHLD OFES6eH CHECE THE ADDRESS OF THE LONG PERIOD
i RECURD POINTER., IF IT IS = O JUMFP TO =SHORT
i FERIOD CHECKS.
XCHG
LXI H, OOOOH ; ZERD LP MAILBOX.
SHLD OFES6&H
LPLIT: MOV A D
CRI OF &H i TEST FOR MSEYTE LP RECORD #1.
INZ LFZT
MOV A E
CFI OROH i TEST FOR LSBYTE LP RECORD #1
JNZ LPZT -
L.XI H, OEEEOH; WRITE LP RECORD #1.
CALL FLSRET
JMP RS |
LFZT: MOV A D
CRI OFEH ; TEST FOR MSBYTE LP RECORD #2
JNZ Skl
MOy A E
CPI S0H ; TEST FOR LSBYTE LP RECORD #2
JNZ =1 o |
LXI H, OFAEBOH; WRITE LF RECORD #2 ‘
CALL FPLEREST
NP =R2
SPL: LHLD OFER2H  ; CHECE THE ADDRESS OF SP #1 RECORD FOINTER.
i IF = O JUMP TO SP #Z2 CHECEZD.
XCHG
LXxI H, OO00OH ; ZERD SF O #1 MAILEBOX.
SHLD OFESZH
M A. D
CFRI N7H ; TEST FOR MSEYTE =
JNE b= S
Moy A, E
CFI ODOH s TEST FOR LEEYTE SP RECORD $#1.
JNZ = =
LxI H, OCO00H; WRITE SF RECORD #1.
CALL FLERET
M oR2
=l MOV A D ; FERFORM THE SaAME CHECE ON SF RECORD
P POINTER #2 A3 WITH SF RECORD POINTER #1
CFI OFH ; TEST FOR MZIEBYTE S RECORD #2.
JNZ S
MOy A E
CPI OAOH i TEST FOR LSEYTE S RECORD #Z.
JINZ SPL3

o
s

RECORD #1.
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LxI H, OC7D0OH; WRITE SP RECORD #2
CALL FLERST
JIMP SP2
513 MOV A D ; PERFORM SAME CHECK ON SP RECORD PUINTER  #32
i AS WITH SF RECORD FOINTER #1
CFI OD7H i TEST FOR M3BYTE SP RECORD #3.
JNZ SPZ
MOV A E
CFPI 70H ;i TEST FOR LSBYTE SP RECORD #32
JNZ SHZ
LXI H, OCFAROH; WRITE SF RECORLD #32.
CALL FLSRST
LHLD OFE2AH LORD SP MAILEOX #2.
XCHG
LXI H, OOO0OH
SHLD OFESAH  ; ZERD SP MAILEBOX #2.
MoV A, D
CPI OC7H s TEST FOR MBEYTE SP RECORD #1
JNZ SPZZ
MaV A E i TEST FUOR LSEYTE SP RECORD #1
Crl OLOH
JNEZ SPzZ2
LXI H, OCOO0OH; WRITE SF RECORD #1.
CALL FLSRET
JMP Ikt
MOV A D i TEST FOR MSEYTE SP RECORD #Z.
CFI OCFH
JNZ TPI3
FoV A, E i TEST FOR LSEYTE 5P RECORD #Z2.
Crl OAOH
NE SP23
LXI H, OC7D0H; WRITE =P RECORD #2.
CALL FLERZT
MR IrFt
=] apeec H MOy A D i TEST FOR MSEYTE SP RECORD #2.
CRI OL7H
INZ IFt
MOy A, E i TEST FOR LSEYTE =
LRI 70OH
N IPt
LXI H, QCFAOH; WRITE SF RECORD #2
CALL FLERET
IFL: LHLD OFESEH ; CHECE THE ADDRESS OF THE WE RECORD FOINTER #1.
i IF IT IS5 = O, JUMF T WE #2 CHECK

1 4)]
-c
N

i
T
b
8]

RECORD #3.

e
T

XCHG

LxI H, ODOOH ; ZERD TP MaAILBRON #1.

SHLD OFESEH

My & D i TEST MIBYTE IF RECORD #1.
CFI OLFH

INE IFLZ

Mav A E i TEST LSBYTE IF RECORD #1.
CFI 40H

N IFL2
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LXI H, OD770H; WRITE IP RECORD #1.
CALL FLSRST

Jip 12
IP12: MOV A, D i FERFORM SAME CHECK ON IP RECORD #2
CPI OE7H i TEST MSEYTE 1P RECORD #2.
JNZ IPL2
MOV A E i TEST LSBYTE IP RECORD #2
CPI 10H
JNZ IF13
LXI H, ODFA0H; WRITE IF RECORD #2.
CALL FLERST
JMF 1Pz
IF13: MOV a, D i TEST MSBYTE IF RECORD #3.
CPI OEEH
NI IF2
MOV A E ; TEST LSBYTE IP RECORD #2.
CPI OEOH
JNZ IP2
LXI H, OE710H; WRITE IP RECORD #3.
CALL PLSRST
IP2: LHLD OFEQOH  ; LDAD IP MAILEOX #2.
XCHG
LXI H, DOOOH ; ZERD IP MAILEODX #2.
SHLD OFEZOH
MY A, D ; TEST FOR MSEYTE IP RECORD #1.
CEI ODFH
NS IPZ2
MOV A E i TEST FOR LSEYTE IP RECORD #1.
CPI 40H
INZL IF22
LXI H, OD770H; WRITE IF RECORD #1.
CALL PLERST
JMP END
(FZ2. MOV é, D i TEST FOR MSBYTE IF RECORD #2
CFI OE7H
INZ IPZ2
MOV A E i TEST FOR LSEYTE IF RECORD #2
CPI 1OH
JNZ IFZE
LXI H, OUF40H; WHITE IF RECORD #2.
CoLL FLERST
JHE END
IPZE: MOV é, [ ; TEST FOR MSEYTE IF RECORD #3
CEI OEEH
N END
MOV f E ; TEST FOR LSBEYTE IF RECORD #3
CFI OEQH
Nz END
LXI H, DE7L0H; WRITE IF RECORD #3
CALL FLSRST
ENL: N
RETURN: CALL DEL LMS
caLL RESET

A.5-5



ING:

ENDL:

HERELS:
SHOT L

JHP
MVI

T
MV1
auT
MVI
auT
MVI
ouT
MVI
ouT
MVI

MVI
MVI

MVI
MVI

auT
MV
=ZE

MV I

LT
MV
DLy
M
INX
idT
IN

ARG
7

INR
JANZ
LI
INR
=TA
JNZ
M
Moy
ouT
Moy
IN

ANA

dZ

ISDSWF
A, Z0H

OlH
A, 20H
0OZH
AR, 23H
0ZH
A, 20H
0ZH
A, OOH
03

0, O2H

0m

IR

Jn aggn &

W

E, 00
A, 2.

H
22H
O1H

A, OOH

SEOTR

A OAOH

Qi
A, Z0H
Q%
A, M

H

OLH
OOH

I

ENDE
E

INI
ZEOQDH
a
SEOSH
INI
RESDEL
A, i
CiH
E, D
0OOH

I
ENDLSH

; PROVIDE RESET FULSE

i 20
; OO0
i 001

i DEVICE ENABLE

i DEVICE ENABLE

i DEVICE ENABLE

TO THE TAPE FORMATER

= 04 (WITH DATA LINE O0-7 REVERSEID

O OLOO
0 0000

I

04H IS

Z0H

& RESET

i ENRBLE TRISTARTE BUFFER

HE

i LOARD REG C, B WITH BLODCK

SET WP WRITE PULSE DATA INFO
i (THIS WILL ENABLE THE FROCESSOR TO DETERMINE
i WHEN A WRITE PULSE HAZ EBEEN RECEIVED)

IN

EQAL TO 14600 EBPI

REG LD

LENGTH INFO (THIS

i WILL ENABLE THE PROIGRAM YO COUNT THE CORRECT
;i LENGTH OF THE BLOCK

i LDA
i (44

I REG E WITH THE INITIAL

SAMFLE WAIT COUNT

i =>22 DUE TOQ DATA LINE 0O - 7 REVERTAL
i STROBE CONVERT LINE WITH WRITE 1BLOCE
i INFORMAT ION.

s STORE Q0 IN DELAY COUNTER

p=eT

SET RECORDER FORMATTER WITH
i CCORTROLCOMMAND + DEVICE ENABLED

i SET RECORDER FORMATTER WITH(DEVICE

i MOYE DATA TO THANSFER PORT
P INCREMENT DATA FOINTER

LR E M

(SN
PR L

i INC

i IF

; RESET CUOUNTER

REMENT

DELAY COUNTER NOT = 00 JUMP TO

L
iz

ELFE Nut oo JJUME TG

DELAY COUNTER

I

I

ENABLE)
M1
ML

(EIEOUT)Y INFUT WRITE FULSE DATA

i UNTIL FULSE HAS BEEN RECEIVED OR
i WHEN THE PULSE HRST BEEN RECEIVED INCREMENT

i THE

256 COUNTER .

A.5
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WHEN THE ©COUNT

TI

I=

ME HAS EXFIRED

REACHED



i MOVE TO Znd SHOT HERE

INR E

JNZ SHOTL

JMF RESOEL
ENDISH: TNX H

MOV AM

ouT O1lH

INR C

JNZ HERELS
HEREZ2S: MOV E.D ; REFER TO 1:5t8HOT HERE(HERELZ)FOR DETARILS
SHOTZ: IN OOH

ANA D

J2 ENDZSH

INR E

JNZ SHOTZ

* JMP RESDEL

ENDZSH:  INX H

MOV A M

ouT OiH

INR C

JNZ HEREZS
HERE3S: MOV E, D i REFER TO 1:5#tSHOT HERE FOR DETARILE
SHOTS: IN OOH

ANA D

JZ ENDEEH

INR E

JNZ SHOTZ

JMP RESDEL
ENDESH: INX H

MOV A M

ouT OlH

INR c

JNZ HEREZ=E
HERE4S: MOV E.D
SHOT4: IN OO0OH

ANA D

N4 END4:SH

INR E

ANZ SHOT4

JHF RESLEL
END4EH:  INY H

MOV f, M

ouT CiH

INR C

ANZ HEREA4%
HERESS: MaV E. D
SHOTES: IN OCH

ANA D

I2 ENLEEH

INR E

JNZ SHOTS

AMP RESDEL
ENDSSH: INX H

A.5-7



Moy A M

ouT OlH

INR C

JNZ HERES:
HEREA&S: MOV E,D
SHOTS: IN OOH

ANA D

JZ ENDA&SH

INR E

JNZ SHOT&

JAMP RESDEL
ENDASH: INX H

MOV A M

ouT OlH

INR C

INZ HERE&LS
HERE73: MOV E,D
SHOT7: IN QOH

ANA D

JZ END75H

INR E

JNZ SHOT?7

P RESDEL
END7SH: INX H

Mav A, M

ouT OliH

INR C

JINZ HERE7S
HEREZ2S: MOV E, D
SHOTE: IN QOH

ANA D

J2 END2SH

INR E

JNZ SHOT=Z

P FRESDEL
ENI2EH:  INX H

Moy A, M

auT OlH

INK i

AN HEREEZS
HERE®=: MOV E.D
SHOTY: IN QOH

ANA b

JZ ENDZEH

IR E

JNZ SHOTY

JFF RESDEL
END25H: MVI A, OFFH 5 TURN TRI-STATE MIRRORING DEVICE OFF

ouT O3H

MV A, 20H i LOAD RESET INFO ON FORT |

ouT O1H i OC HEX = Z0 DATA LINES O -7 INVERTED

MVI A, OOH i DELAY TO ALLOW TIME FOR TAFE TO ZTOF

MVI E, OOH

A.5
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MVI i, OFDH

DELNOW: INRK A
JNZ DELNOJW
INR E
JNZ DELNOW
INR C
JNZ DELNOW
MVI A, DOH ;i ENARELE TRI-STATE MIRRORING DEVICES
ouT OZH
CALL DLISEC
LDA SEOOH i DETEEMINE WHICH COUNTER TO USE
i GOUD BLOCK 100 BLOCK
ANA A
JNZ INCCNZ2
L.DA SEO2H i INCREMENT &000 COUNTER
INR ‘A
=TA SEOZH
JUNZ CNRIRT
LDA SEO3H
INR A
STA 2EO3
CF1 18H
WJNZ CNRIRT
MVI A, OOH
auT OF &6H
MVI A, OFFH
=TA ZEQOH
CNRIRT: RET
INCCNZ: LDA ZEOIH i INCREMENT 100 COUNTER
INR A
STA SEOLH
CFI AH4H
JNZ CNR2RT
MV I A, OOH
T OF&H
MV I A, OOH
S5TA SEOLH
CNRZRT: RET
DLISED: MYI a, OOH
MVI E, OOH
MVI =, OFDH
INCA: INK 3
JNZ INCA
INR B
ANZ INCA
INR N
JNZ INCA
RET
REZETL: MVI A, OFFH 5 DISARLE TRI-STATE MIRRORING AND RESET TAFE FORMAT
ouT OZH
MV A, Z20H ;O = 2o DUE TO O -7 LINE REVERSAL
ouT Ol1H
MYI é, Z0H

A.5-9



DEL {MS:
M31:

RESDEL :

ISDSWF:

SWOPN:

SWCL:

ouT
MVI
ouT
MV I
ouT
RET
MVI
INR
JNZ
RET
MVI
STA
cALL
CALL
MVI
STA
IN
ANI
CFI
JNZ
IN
CMA
ANI
CFI
JNZ
MVI
ouT
MVI

ouT
MVI
aut
MV I
our
JHE
IN

ANI
CFI
JIN
RET
Iin

ANI
(|
Jd7Z

RET
NUF
NOF
NiJF
NOP
NI
NCIF
N
NP

04
A, 23H
0z
A, Z0H
OZH

A, OOH
A
MS1

A, OOH i TURN ALARM ON
OFEY&H
REZET1 ; RESET FORMATTER
DLISEC 5 DELAY | SEC
A, OFFH ; TURN ALARM OFF
OFE%&H
OF&H i IS MASTER KEY SWITCH CLOSED? IF NOT JUMP.
OFH
OBH
RECYCLE
OF3H 3 IS DEWITCH = 14 (E)7? IF NOT JUMP,
i DATA IS INVERTED, S0 COMFLIMENT.
OFOH i IF S0 WRITE EOT. MASK OUT C SWITCH.
OEOH

RECYCLE
Ay Z1H iD SHITCH WAS 14,
O1H i WRITE AN EOF ON THE TAPE.

A, 20H i STROBE CONTROL COMMAND AND DEVICE ENAEBELE
H i LINES T ENTER EOQF COMMAND

A, OAOH

0ZH

A, Z0H

0ZH

RECYCLE

OF&H ; READ MASTER KEY, IS SWITCOH OPEN? STAY HERE

OFH

OFH FUNTIL IT IS5 OFENED

SWOFN

OF &H iy READ MASTER EEY, IZ SWITCH CLOSEDT ZTAY HERE
OFH

OlH GUNTILL IT IS CLOSEDR

SWCL
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NOF

NOF

NOF

NOF

NOF

NOP

NOF

NOF

NOP

NOF

LXI H, OAA77H; IF 230/05 PROGRAM EVER GUES WILD THIS SECTION
i WILL FLAG MEMORY THAT THE FROGRAM GOT HERE
i AND IT SHOULD RETURN TO THE START OF FROGRAM

SHLD OFE%&H

JMF ZERDZ

END .

A.5-11



APPENDIX B . 1

2z 71 6 EPROM LISTING
MICROPROCESSOR ONE

B.1-1



STARPLEX FROM Programmer utility WVersion L.

FROM type 2716

ADDR
Q000
OOLo
00Z0
OO30
0040
OOS0
0060
0070
Q080
OO0
00AQ
OUBO
OOCO
OOpe
Q0OEQ
OOFQ

ALK
APERIN]
0110
OL20
0130
140
0150
OLAQ
0170
nisn
oL1¢
iAo
O1lEO
0DiCo
OLD0
OLEQ

()

00
)
00
EQ
FE
43
3E
3E

70
38
BC
44
OE
CA
-2
@Y
Do
EE
CA
41

(§ )4

1

e
-t

00
00
29
FF
0
07
(810}
62
DF
3E
C3
2C
Fé
EA
24

iF
1F
e
SE

-y

01
c3
&
D3

o7

01
20
0z
FE

Ccz
0o
00
21
cz
7D
HOC:
32
38
22
3
BY
28
ca
00
FE

-

E4
1F

—_
=2

FF
.-:: l»\

EE
(k]
01
0l

NS

= B2

2t
02
FE

o3

PAGE NUMBER:

3

ZF
00
00
FF
FE
E4
71
21
26
e
00
76
EE
3E
DE

OF
1F
03
0l
20
20
oE
70
EE
0l
FE
FE
05

CA

4 35 &

00 00 00
00 00 0o
00 00 00
23 3k
00 21 FF
C2 48

ZE 73 L3
a3 32 FD
BO F& £z

38 DB Fé
F7 DE Fé
3E 00 32
Cz DC 00

S0
F&
OF

OO 3E
o3
E4

&
0 32
& QF
32 23
Z1

E T
i

0L 38
21
HC
00 DE
EY 01
FE D
01 26 32
(e 07y
A0 CZ EE
0 CA 41
CA 25 04
41 0L FE

SE
E?

0001

7 8 9 A

C3 64 01 QO
OO OO OO OO

Q0
OO
EF
(RIN]
F7 3SE
38 32
3A 38
Es OF
E& OF
64 328
3A 96
D2 Fé
cz
FE

00
77
3

SE

00
7C
ZE 00
30 D3
B L3
FE 33
Z1 DO
FE OB
FE OE
DE F4
FE A7
C3 EE
00 ZE
C2 &3

00
FE

DE

e
\.‘a{

3F
00
11 0o
00 b3
Eé&
Ch &C
BE 01l 2

5 - 47
Z 22 ZE
2 D2 OE
Q0

SE
&S
ZA
70
= c7
C3 BE Ol

2A
Ol Chv =29 07
0z FE O3 Ca
FE 0&6 CA 41
02 CR 25 02

B.1-2

B

00
00
00

3F

77 .

E7
FE

32

C7 .

cz2
cz
Eé
CA
OO
70
ol

Eé

S
LR IPUSE

00

232

40
Of

ot a

nz :

CzZ
A

0z
FE

4]

C D E F
00 00 00

OO OO OO OO
C3 &5 01 31
C2 35 00 7D

FF
ZE 92 D3
FF D3
FE 3E 0}
3z 38 Z1
O C3
00 CD
32 &3

FE

DS 00 ZE BO
3A 96 FE A7
0z F& GE FF

F4 IF IF

=0
By
L O
b
- [T
[,

)
T O3 LG TN

DR TORNG

o o)
~N -

8 7C
22 32

m
=
g THIT G DY ()
a0 M kD
=

o
FE

<
1= P
"~
=

22 FE CF C2
L2 23 FE Of
02 FE Q4 CA

CHo3:
cA 41 0Z

0D12345673VARCD
/ d

&
| G =2
1% 2 8> 2
| p22 S2{(7?2 248
(8> 2 8t . vr#
I o< e rH>
id = s e

>
™




01F0O

ADDR
0Z00
0210
0ZZ0
0230
0Z40
0250
0z&60
D270
0Z&0
0290
0ZAO
0200
0zCo
0OZ2Do
0ZEO
02F0

ADDR
U200
0210

0390
RIeTATH]
O3B0
L2000
QzZ0n0
3EO

2 ED

CA

25

Z 38
: BE
Z A 3

EQ
oF
2A

=i
S ot

2a
03
CD
ED

SE
ED

CA

41
02
C3

0z

EE
Cz
26
08
33
cz
cD
03
3E
AA
Eé

[T I ]

-
-

W
W

JWNR QWL TC W
W@ me-mN

17X
M e

7C
E4
09
ED
AA
i
0l

0z 3

*6
oz
7C
11
FE

0z

.-:gE
D3

EC
CA

O RO A

N LRI 3 SN ¢ R

ol N
O

13 =
635 3

EE
ch
FE
E7
&S
C2

- FE

-y

s

o
~'

3E

ED

02 .

G5 IS DD RO O

41

0z
FE
L5
3A
aC
08
Cxz
23

38 3E

3 02

0Z

FE
13

LT I

2

&4
0z

-0
c3 83

83
02

7U

2 B4
33 3E

- G0 G
e vl

E i

B.1-3

LT

N

il S xR I (Y RN

Ul Nl P D

O G0 RO TY L T G R

D I VX IV e ol om B VI A 5

TR S

b 0 e 0

b3
&)

() N m N ANE A RN’
RO mMN

0

E4
EO
1]
ED
Ol

ED

il SREY |

Pl

b 0T O b G0

AR AR A N Wt (E AR

00
&6
cz2

£

¥

) 0
5]

aQ

o s,

-t

33
EE
02
Ccz
3E
3E
CA
 HjE
Eé

03
Db

TE

-t

FF
35
cD
EC
29

o

71
FE

-t 1)

FE

11

oy
Ll

i
=35

BE
0z
7C

oy
o

0z
02
CD
E4
Q0
AA
DA
EC
04

A

-
[
[9)
F)
n
v o
[CURN
I:J’l
D
&

- -,
_} & -
- -
> >3
o >

&=




ADDR
0400
04410
0420
04730
0440
0450
0450
0470
0420
0490
04480
04RO
04C0
04100
04EQ
D4F D

ADDR
0500
0510
0520
0520
0S40
0550
(ST 10
0570
[ lrt={ )
0590
IS0
QSR
USC0
O3 U 10)
OSEO

ES

0%

1A
3A
it
39

nz
Iz
04

.
)

04

E4 2

3A
0z
39
2E
D3
Dl‘
03

E4

2F
o0&
Eé

E4 =

29

Dy o }
&t

05

TN WN W R

-
M N0 N

i

ﬁA
EZ
04
o5
FE

1F

m

mT D

WCHRWW

[ ]

X R o VN

l(:x

mmo k
o9 TMMW WM

27
07

23

-~y

77

]

77
o

ol

=
=

CA
(_\"‘:
Qb
SE
FE
04
24
(I

1F

0 DG

TMW IR P

g 0
=TS e

0&
FE
EO
Of
CA

T
o he

iF

: D'—

Dz
D=
Eé&
E4
87
0&
E4

1 E4

32

2A
07
3A
0646
OF
EQ

- 04

FE
o

CA

[
44
24
iF

5 04 2

04
3%
032

39
77
a9
77
72

o FE

Qs
CA
E =

=3
O

FE

S

b=
ZA
D3
e

. 87

04
E4
17
47
3A
D3
3%
3E
2F
a2

A -

28

&4 32

. OF

B.1-4

3%
2E
ZF
D2
i)
2E
A

28 3

-'-’

B C

17 z2F
47 D3
39 17
2E 47
2F IF
D3 E4
oz ES
2E 02
17 2F
47 D3
1F 03
E4 2E
ES =

07 D?

CA EE

0% 32E
&4 328

Er's —~ S e Lo
PR I

VI 05

Dn’
D“

A
n2
1F
E4
ES
(8]4]
07

E4 =

77

-
39

77
ZA
77
FE
04
CA

)
I'—’

0é&

& OF

FE
20
(2
&4
FE

032

ES
07
LDz
2E
ICTA)
b=y
3k
Et..
0l
05
E4
ZF
17
3A
23

F

SR
=
2A
2A
CA
14
0t
FE
QE
00
CA
&4
e
A

l;

w

: 8

0123456739ABCD
LEN R/
5/ > 3G
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o
[
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v

LY R
T
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2 G




O5F O

ADDR
0600
D&eLO
0&20
0&30
0640
Ae50
0660
0&7u0)
060
Q&0
06A0
(RT3 510
06CO
06DO
O&EO
OAFO

ADLDR
0700
0710
0720
0730
0740
0750
0760
0770
D780
07%0
0780
O7E0
07050
O700
D7EQ
Q7FQ

o)
m
o
o

r

-

Gy (30 00 Ry G303 O b0

MROI RGO
MEODPTNMmMOeo T

RO RN E RN O R O i A VY

m

1)

(O RN O e

mm

L b T L0 T
R M D I TR

SE 87
OF FE

» FE 03

ZE 29
S8 Cw
32 &4
IF E&
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m
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OF B1
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: ZF OF

79 E&
ce ZA
70 CA
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g2 07 2t

2AzZE
= 3F
Oz 7D

B.1

N U e F N

P
"

O WU S0P~ D
mT o Mey I

X

L

06 3

E

&4
E&
0%

ce

&4
CA
7E
&4
Z6
ce
FE
03
ZE
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&4
04

B
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OF
DR
24
o7
00
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OF
4F
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D7
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CA =

RO

S

A
.
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Diz
OF
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00
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DE
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STARPLEX PROM Programmer utility Version 100

FROM type 271& FAGE NUMEER: 0001
800 PLUS

ADDR 0o 1 2 2 4 5 & 7 8 9 A B C D F 0123436 73PABCD
0000 A? CF F& 10 3% A? CF 21 70 D7 22 g8 FE C3 07 1 zZ 'p "
0oL 3A D9 C7 F6& 10 32 D C7 21 AD CF 22 88 FE A3 I: 2 v v
0020 07 3A 0% CO F& 10 32 09 CO Z1 DO C7 22 g8 cz I z !
0o A3 07 2A 22 22 7C FE D7 22 47 03 7D FE 70 47 %28l G > p
0040 0z &1 00 CO 22 32 38 3E 64 77 23 3E Z0 77 iz I "I duw#d w
QOE0 32 38 CD FA 0& ZA 38 2A 20 33 77 22 2A =3 22 *¥23: Sw:

00&0 77 Z
DO70 23 =2
0080 2z 2

7

A 22 32 77
8 77 23

b A 2T 33 77 23 3A 24
S

22 3A 10
A

0y 77 23 3A 26 33 77
77 Z3 3A 11 38 77 Z3

77 Twi: " #0wH:
(W F#: ZEwH#> wH: &Bw
12 ZEad: SwH: Dud
23 2A 2A 28 77 23 = 24 1 Sw#: ) BwH: *Qw#:
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QOEO C3 Fz 08 21 EO EE
DOFO w0 FE 2/ 70 3IF A7
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ADDR 1 = 4 5 < 7 © 2 A B L D E F 01224596 789ABCTY
i
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W RO LMoy
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0110 CA ZA 0% 70 FE 10 CA 3B 0% 2A 19 E > ! :
0120 E7 21 EO EE 2& SE FE C2 BD 08 2A 4% DF F& L0 32 Py : 1
0130 OF Z1 10 E7 22 QE FE C3 ED O3 2A 7% D7 1 :
0140 . |

01350

72 D7 21 40 DF 22 8E FE ©2 BD 02 2A 3&
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F& P> wHwdug a5 ]

L= ] it
Do

2

E
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0170 SEOS2 ZA 0O 3R Y7 Z32 O3A 21 23 77 23 2A ZZ 77 62 SwH: 'SwH: "
0180 S3 3R/ 23 2B 77 Z3 3A 24 323 77 22 ZR 25 382 23 FH: #DwH: S 05
0170 3E 02 77 A A 10 % i Bl I8
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STARPLEX PROM Programmet

FROM type 2716
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APPENDTIX B . 3

2708 EPROM L ISTING
MICROPROCESSOR THREE
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STARFLEX FROM FProgrammer

FROM type 2Z70%

ADDR
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WoLo
0020
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00&0O
QU700
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O0LC0
R[W)alu]
OOEO
COF O
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0100
0110
0i20
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0140
0150
0140
0L70
0120
0120
iAo
OLEQ
OLCoO
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OLED
O1FQO

0

00
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00
ED
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12
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0
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FF
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FF
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FF
FF
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B.3
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3E
e
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EE
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FF
FF
FF
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00
0o
EE
Dz
DE
D=

(= A

ES
FF
FE
FF
FF
FF
FF
FF
FF

B
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

cC D E F

o
(W1N]
Fa
ED
ED
ES
01
c3
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

00
)
ZE
3E
Eé&
47
g
B2
FF
FF
FF
FF
FF
FF
FF
FF

FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF
FF

00
($1%)
&0
Al
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APPENDIX B .4

2z 708 EPROM LISTING
MICROFPROCESSOR FOUR

B.4-1



STARPLEX PROM Prourammer

FROM type Z70%

ADDR 0 1

0000 00 F3
0OuLo OO0 O
00Z0 00 00
CHIZ0) a2
0040 ZE
CHOSO) 1n
QOLQ
D070
QOO 3
RTRRNI Y
Q0RO T
OOBG
QOCO
0OOno EC
QOEQ
QUF D EC

t=1e)

10
i
fiz
Oz
Uﬁ
00
DE
ne

ADLR 0 1
0100
0110
OEZ0
0130 ZB
0140
0150
0i&0
Q170
0iso
(0B R ¢) C L
1At
GLEO
DLCO choz7
OLno =
OIEQ

ca =2

23 3

~
o

00
00

-

00 33
: ED

01
63
D
=

(3 ti—-

0
Fa
ZF

FAGE NUMBER:

3
00
0w
31
21

0z
£i
11
/&
':: <)
FF
SE
A
Eé
/E
FF

4

00
00
00
FF
SE
ZA

-y
L

FE
DL
HH
ns
0l
e
33

» 23
CAa Z
3 EC

CA
L=
41
aw
(RIR]
E4

(3 I T

—

O

2 E6&
- 07

=
-t

Q0O
00
SF

28

00
(RIn]
1z
EA
CI
Dz
EC
CA
EC
FE

&

QO
(WIN]
=HE

é‘

ED
0
e
0f
Z1

2E
E4
DE

-¥
&

.'\.!

* Lk

DE

i

o i

()

utility

0001

2E

b

61¢)
00
nz
77
GE
3
oD
FF
$1¢

3

Z1
7E

r ED

FF

B.4

o

¢1¢

oo MmO

‘oo om
dRo R, rMEe 0T

Al

L1,

=Regal
WS bt

1
N

Vaetszsion

A
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(RIN]
ZE
7D
nz
e
01
co

FF &

A
ED
Ch
EC
01
Dk

MSwoT MO WK
> oo O

1.

00
(RN}
.’,-L
FE
ED
7
(S 1]
)
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APPEND'IX B .5

2708 EPROM LISTING
MICROPROCESSOR S 1 X

B.5-1



STARPLEX FPROM Programmer utility Version 1.

FROM type 2708

ADDR
0000
Q0L
00z0
00320
0040
OS50
00&0
0070
0030
OO0
00A0
DORBO
Q0CO
DODO
OOEQ
OOF O

ADDR
0100
0110
0120
0130
0140
0150
0i&n
0170
0niso
QL1%0
0ian
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O1FO

ADDR
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APPENDIX C . 1

LINX MAP FILE
MICROPROCESSOR ONE

c.1-1



STARFLEX (TM)

FUEBLIC

01&S
00Al

MODULE [URL]

0593
WSCE
0&E4
a&DC
Q&C4
O&0E
Q&4%
0145
Q22
U2A0

329
0347
(0
04z
QZaC
(RES) Cc]
0277
[WRIER) 5
OZ7AZ
OYE7
OOFC
0n&aS4q
O
[Ar2181
$TAS 1)
T
OA40
U7FF
QOEE
Q2EF
o122
it
Q4R
Qa7
0274
IR E= ey
OSh7
O7E7
Q&L
0L7A4
Q7¢O
O&EZ
O7ES
OZFO
QO%5
w4s

CLOCK
RETURN

ARORT

e
o all nt

Sz
CZB
CZF
Ca3
ca7
CLOCK
DATMO
D1SC
ENDIX
F30
[MOONS
IFDIS
IFR1CH
IPTIME
[SETE4
ISETES
ISETRC
ISETERG
LUEDC
LFSIN
LFTIMZ
LEETES
LSETEY
LZSETED
LSETEX
MOON:
OFLALG
FOITES
R LAGHA
SENLE
SETEYZ
SETEYA
SETEYA
SETEYE
SETEYX
SPEUNT
SPRES
SPTC
STARE
TESTL
TIMELP
TXREA
WAITST
ZER1

SYMROLS

OAR4E
OkD:=

QEEC
0sSh4
OL7E
0&DE
OSFC
0436
QL4E
3Dk
Ol&T
O3E3
2000
QU7
00-.'-_
OBF2
0271
ORE1
07
S0
O%AR
OPRC
Q4
oD
QFEY
(NTA18 b}
QAL
(RIS
Q241
om3Ie
Q0D
OOE4
QZ¥0

O%‘:
OOZF
OL14
079
OLFA
QLES
OZEBE
O2FIZ
QRES

002s

LINE MaAFP OF FILE FDSIL:

ED
SRETRT

CODE L[LOOOOH]

cz0

24
cze
czC
ceo
ce4
ces
coLy
LEENC
DIsD
EVENTA
G0
INIT
IFEQ
IFRZCH
IZSETEL
ISETES
ISETEY
I=SETED
ISETEH
LIz
LFSTO
LEETEZ
LEETEA
LSETRA
LSETEE
MIFF
M2FP
ONAG
RESCAL
SENLOD
SENDLO
SETRYS
SETEYT
SETEYER
SETEYF
SPAGAT
SPINIT
SPSIN
SFTIME
STIME
TESTZ
TRANS
TXREE

0007

Q3C2
O50A
0L73
04&DO
0&02
DA
0405
O3B
OZ8E

0007
2000
OY2A
0144
g
Q&20
QP65
0=
s g
Q7AD
sy
QZAS
0592
O2F 2
CHAOA
ORZE
OQ/=E&
o210
OODC
QOEA
Ol4aL
04l
O=23

QEsh

04()‘ :
0195
04E7
0a7Cce
O3CD
UsHEE

ZDA
Q=203

WETARYS C.1-2 OcEC

ZERD

UFLl. BIN

EORET

ODATA L

czl
C25
cas
CzZD
ceatl
85
CALCON
CODCK
DIza
EDRET
EVENTE
IFM0ONL
IFAGA
IFEVNT
IFREZ=
ISETEZ
ISETES
ISETEA
ISETEE
ISETEX
LPRICH
LESTF
LeETES
LSETE?
LSETER
LSETEF
M
NG
UNANG
RESED
SENLL
SENDLL
SETEY4
SETEYS
SETRBYLD
SETEYD
“FLIz
SFRICH
SESTO
STaRL
STOD&
TEST2
TAREO
TXREL
WSTARZ

01&d

o=La
0&62A
0L72
DECAH
04&03
0&42
0542
OZEA
0397
U21lE
01464
O3B
QZED
Ob6AZ
Q4Fz
aF
Q724
OPE
OBz
OOF 3
Q&0
(3 N
OwFE
OAOF
OL&Z7

Ozl
O1EE
Q=&10
Ooat
Setcic

=47

RESED

CEPS
pIse
ENDIT
EVHTR
ITHMOONZ
IPAGAT
IPFHD
IFET0
ISETES
ISETER?
IZETER
ISETRF
LEYSE
LFRES
LFTIML
LsETE4
LIETE:
LEETIC

3l LSETERG

MOOR:
NLIME
JUTDE
RETUFN
SENLZ
SETEY L

2 SETEVS

SETEY N

= GETEYD

2Rz SETEYH
S EPEC

QoY
O&aF4

ZES
03l=
Ochf

SPRZCH
SESTE
STaAR:
TELST
TEST4
TXREL
TXRED
WSTARZ



MODULE CED]

0CD7 AA
OEE% ADMTFD
1016 DEIPEV
ORLT DSWZ
DAST7 DIWND
OF3A IFED
OAD4 TSWEF 1
OBCF LFMEX
DEZL LTAFR
OF LA NEG3 ‘
DESS RIEDL
oCAD SETFF
OE7E SFTRMT
OFA? SIGEQU
OBLD SPAMST
OCEL SFLTAF
OCAC SPSCG
OEDE SRESTRT
VEOZ STAKIP
OF 52 WDENED
OF72 WSETUO

OC¥E ISP

ODS0 AGBLEL
OERZ BRAVO
UAZF DSI&F
OALF DSWE
OA4E ED
oBpsC IFP
ODERR KEFA
OEBEA& LFFCAL
OEAE MULTSR
ODZ1 NEXT
ODER RSFPED
OEFZ SETMAX
QOEAE SFTRT
oCc41l SIGNF
OAARL SFDFSL
onsc SPNCL
QLS SPSCGP
0C4%5 =zETOO
OFC2 SUEPL
OEZE WRCOO®
UF76 WSETFF

LOWEST
ALRDOLUTE o 3
ClDE 0 fozz
HATHA 0 Q0
COMMON ] 0
STACE 100 11
fMEMORY 1iew FEFF
EAECUTION AlORED= £

HIGHEST

CODE LOR4EH]

DATA L

OCEZ ABX
OAFS CALAMF
OA4F DSWL
OA77 TSW4
OB&A2 IPAMST
OEBE72 IFFNTR
OBAD LPAMST
QEEC LFFNTR
OFOD NEGL
OF26 POSZE
OBO7 =AMP
OEZ3 SETSFE
1007 SHFIDP
ODEO SKIP
ORFi SFPED
OR1:2 SPF
OD7E SPSTAR
ORES S5FFO
OEFY? SLURSR
OB47 WRIZ7DZ
OF&E WSIGHNF

LENGTH
{1
tozs
e
)
1Q0
EEDLY

O DUFLICRTED PUBLIC DECLARATIONIZ)
O LINREZULVED EXTERNAL REFERENCE O

C.1

[
(V)

]

OCF&
OCSS
DASF
ORET7
OR9E&
oEgn
OE4D
QEYC
OF O3
OES:E
QCAD
OECF
OESF
OBLE
OE4=
0] Chec
QDZF
OABE
ORAS
OF<A
DE4::

ARY
DENEG
DSWi
DEWS
IrD74%
[FWRLT
LPCAL
LFTEST
NEGZ
RIED
SDED
SFTLMY
SHFTDF
SPAGIN
SPEDE
SPPNTR
SPTRS
SSFF
WBF 1
WEDIED
ZEQC



APPENDTIX Cc . 2

3

LINK IMMAP FIlez
MICROPROCESSOR TWO

C.2-1



STARPLEX(TM) LINK MAF OF FILE FDSi:UP2 BIN

FUELIC SYMEULS

MODULE [UF2] CODE [OOOOH]

0032 AGAIN 00C& MOVEL o0CLC
oubDs MOVE4 OODE MOVES OUE4
O0OF0 MOVES O0OF& MOVEY 00GE
0074 RXRESZ QO7F RXRE4 0oEA
O00A0 RXRE7 O00AE RXREZ o0obsL
QUS7 SYNDIL 00Ol UFPTHR

LOWEST HIGHEST LENGTH

ABSOLUTE 0 0 0O
COpE @) FE FC
DATA Q 0 O
COMMON 0 0 0
STACK Fiz iFE 100
MEMORY 1FC FFFF FEO4
EXECUTION @DDRESS 0

O DUFLICATED PUBLIC DECLARATION(S).
0 UNRESOLVED EXTERNAL REFERENCE (3).

C.2-2

DATA [

MOVEZ
MOVES
RXRE1
RXRES
RXRE?

1052971921

oonZ
QOEA
00&L7
QO95

0000

MOVES
MOVET
RXREZ
RXRE&
START



APPENDIX c .3

LINK MAP FILE
MICROPROCESSOR THREE

C.3-1



STARPLEX (TM) LINK MAF UOF FILE FDS1:UP3. EBIN S22z 11 G656

PUBLIC SYMBOLS

MODULE CUP31] CODE [OUOOH] DATA € ]
007F DATAZ 0022 ENDIT 0052 RXRE!L 0041 RXREZ
QOO0 START QO4E SYNDL QOzC UPTHR

LOWEST HIGHEST LENGTH

ABRSOLUTE Q 0 0
CODE 0 a4 &85
DATA Q0 0 Q
COMMON 0 O 0
STACK 25 134 100
MEMORY 185 FFFF FE7E
EXECUTION ADDRESS Q

O DUPLICATED FUBLIC DECLARATION(E).
O UNRESOLVED EXTERNAL REFERENCE(S).

C.3-2



APPENDIX CcC . a

LINK MAPFP FILE
MICROFPROCESSOR FOUR

C.4-1



STARPLEX (TM) LINK

FUBLIC SYMBOLS

MODULE CUP41]

0071 DATAI
0i4e ENDY

0236 LASTC
004 RECST
Q00L& TXREL
QOFZ TXRED
0120 TXREG
0139 ZERD

MAF

00g=
QOIR7
OLlE7
OLés
o0l
QOOFF
OlZL

LOWEST

ABSOLUTE 0/
CODE 0
DATA 0
COMMON 4]
STACK 23%
MEMORY =3P
EXECUTION ADDRESS

O DUPLICATED FUEBLIC

OF FILE FD21:UF4. BIN

CODE LOO0oH]

DATAZ 00
IFSR G230
LPSR 0056
SPSR GO0E
TXREA oonc
TXRED1 OLOA
TXREH 0136

HIGHEST  LENGTH

0 0

38 239

0 )

(%] (4]

it 100

FFFF FIzC7
0

DECLARATION{S).

0 UNREZOLVED EXTERNAL REFERENCE(Z).

C.4-2

-".

0140 ENDIT
02233 LASTE
O0AS OUTruT
0227 STROE
OOE7 TXREC
0115 TXREF
OOEER TXRECD



APPENDIX c .5

LINXK MAP FILE
MICROPROCESSOR S I X



STARPLEX(TM) LINK MaAFP OF FILE FDS1: TAPEW. EIN 172071932 10 28: 56

FUELIC SYMEOLT

0o INITRC

MODULE LTAFPEW] CODE [OUOOH] DATA L ]

004E CHCESL 0030 CHCEWR 0078 CE2005 0z2& CHNRILIRT
U330 CNRZRT 034635 DELIMS OO1E DELAYF O2ED DELNOW
033D DLISEC QICC END OZ1E ENDI OZZF ENDIGSH
L2435 END2SH 025 ENDESH 0271 END4:=H 0237 ENDSSH
0290 END&SH 0ZEZ END7SH 0z2C? ENDESH OQZOF ENDZZH
nu22y HERELS 0227 HEREZS 024D HERESZS 0263 HERE4T
0Z/9 HERESS 0Z5F HERELES 0ZAS HEREY7S OZEE HEREZS
02Dl HERE®S 0207 INL 03432 INCA 0327 INCCNZ
Q000 INITRC 0140 1IF1 O15F IFPLZ 0174 IFlz
ulsés IPZ OLARS IP22 OlBa IPZ3 U370 ISDSWF
QO8A LFIT 00wF LFZT 0367 MEL OiD& PLERET
QOZE RECYCL O340 REZDEL 0350 RESETL alch RETURN
00ZA RFNTRE E2EE GHOTL OZ=z SHOTZ QZ4E SHOT:
0264 SHOT4 0E7R SHAOTS 0220 SHOTA UZAR& SHOTT7
OZEC =HOTE 2Dz SHOT= O0k4 =F1 oonz SkizZ
GOES SFIL3 QOFA SPE LU B R e OLZE SFP23
001z STARTI O0ZAC SWCL 03AZ SWOFN 00z ZEROZ

LOWEST HIGHEST LENGTH

ARSOLUTE O O O
CODE £ 200 2Dl
DATA 0] ¢ O
COMMON 0 0 )
STACE z01 4100 100
MEMURY 401 - FFFF FEBZF
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DWWSSN DRS-TELEMETRY DAILY ROUTINE CHECKLIST

Check and correct clock. (See the Time Check and Correction Procedure for
the Systron Donner clock, Form DWI-23.) Be sure time correction is noted
in logs.

NOTE: Change the tape once a week (See Tape Change Procedure, Form
DWT-3.)

Mark the position of the tape reel with a small piece of tape on the cover.
This will be used as a reference mark later to be sure the tape is moving.

Change helicorder record, stamp, and mark it.*® Be sure drum is indexed
properly so hours will be in center of record.

Calibrate the SP and LP as usual. (See Calibrator Control Switch
Designation, Form DWT-22.) ~

Before leaving, verify that the clock display and the DRS System On Light

is on continuously, no flicker. Also check the position of the tape reel

and be sure it has moved with respect to the small piece of tape put on

in Step 2. If it has not moved, the system has stopped recording and must
be re-started. (Note "Data Gap'" on tape log and re-start as in Step 7 of

Tape Change Procedure, Form DWT-3.)
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DWWSSN TAPE CHANGE PROCEDURE
(Normally once-a-week)

Check clock and correct as needed. (See Time Check and Correction Pro-
cedure, Form DWT-23.)

On Digital Recording System (DRS), set Master Switch D to position 14 and
turn Master Key, release Master Key, pause 2-3 seconds (tape should move,
again turn Master Key and tape again should move). Observe at least two
End-of-file marks being put on tape (tape will space forward), then change
switch D back to original position and turn Master Key.

Push "On-Line" buttom on tape deck so that "On-Line" light goes out. Then
push "Rewind" buttom. When tape stops rewinding, push "Rewind" buttom again
and remove tape. Put hold-down strip on end of tape and put tape seal about
reel. Write approximate time off (to nearest minute) on mag tape ID sticker.
Put tape and tape log in shipping box and use franked label to send to Albu-
querque Seismological Laboratory (ASL).

Open a new reel of tape and remove tape seal and hold-down strip. Mount on
tape unit and thread according to diagram:

NOTE: Once a week, clean head and rollers with cottom swab dipped in alcohol.

Head cover flips up to the right. DO NOT CLEAN CAPSTAN WITH ALCOHOL! !!
Clean capstan once a month with damp rag dampened with clean water.
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After tape has been threaded, push "Load" button. Tape will space forward
and stop at BOT (Beginning-of-Tape) marker. (It may take 15 or 20 seconds
to stop if the leader is long.)

Peel off the next sequential mag tape ID sticker and stick on side of tape
reel. Write approximate time on sticker to nearest minute (use next minute
coming up on clock).

Close tape deck door. Do the following operations in the order shown:

A. Depress Intel Unit Reset Switch (alarm will come on).

B. Depress Intel Unit Interrupt Switch (ON light goes off).

C. Set Master Switch B to , C to , and D to . g

D. Turn Master Key. The alarm should turn off. If not, turn
Intel Unit off, then on and begin at Step 7A.

E. Depress System Control Start Switch (ON light will go on).

F. Depress "On Line'" button on tape deck.

Mark the position of the tape with a small piece of tape for later observa-
tion. Change the helicorder record. Mark the first minute with the year,
day number, hour, and minute. Stamp and mark the record just removed.

Observe the tape deck has moved tape, i.e. written one or more records.
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DWWSSN DRS TELEMETRY SYSTEM
INITIAL OPERATIONAL PROCEDURES
CONTROL UNIT

Connect main 115 VAC system power cord into a 115 VAC power socket.
Turn on TOPAZ Backup Power Units.

Insure all AC power cords from individual system units are connected to
the red 115 VAC power strips. The only exceptions are the TOPAZ units,
fan unit, and helicorder units.

Turn on:

A. Modem

B. D/A Multiplexer Distributor

C. Helicorders and associated amplifiers

D. Kennedy Tape Recorder

E. 1Intel Microprocessor System (alarm, alarm light, and no-go light
should turn on)

F. Systron Donner Clock (set clock as per Clock Set Instructions, Form

DWT-23)

Set System Configuration (set system as per Tape Change Procedure, Form
DWT-3) ‘

A. T Switch 1-9

B. B Switch SP Event Detect

C C Switch IP Event Detect

D. D Switch type of recording

Load blank magnetic tape in recorder, press LOAD TAPE SWITCH (see Tape
Change Procedure, Form DWT-3)

Press Start switch, red ON LIGHT comes on.

Turn MASTER KEY. If remote is on and working properly -
A. ALARM and ALARM LIGHT goes off.

B. GO LIGHT comes on and T SWITCH value is displayed.

C. Selected analog channels are recorded on helicorders.
all the above, THE SYSTEM IS WORKING.

D. Place Kennedy Tape Recorder ON LINE.

system writes records, i.e. moves tape, THE SYSTEM IS OPERATIONAL.
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Observe the Modem XMIT DATA light, CARRIER DETECT light, and the RCV DATA
light blinking pattern. The XMIT DATA light means the main unit is trans-
mitting commands to the remote unit. The CARRIER DETECT light and RCV DATA
lights mean the remote unit is transmitting data to the main unit. Note
the difference between the blinking lights. This is because the main unit
transmits four words per 50 millisecond data period (20 samples per second).
The remote unit transmits eleven words per 50 millisecond data period.

Calibration: (see Calibrator Control Switch Designations, Form DWT-22)

A.

Any ABORT CODE transmitted will blink the remote CALIBRATOR DISPLAYS.
This is an excellent way to test the main to remote telemetry link
operation. (It requires an operator at the remote site.)

Set the F SWITCH to zero (0) and press the CALIBRATION ACTIVATE switch.
This aborts any calibration in progress and recycles the CALIBRATOR.

Select appropriate calibration by the F SWITCH and select the appropriate
calibration level by the LEVEL SWITCHES. Press CALIBRATION ACTIVATE
SWITCH to start calibration. Note the time required to complete calibra-
tion and observe the calibration on the helicorders. An ABORT will
terminate any calibration immediately.

Alarms:

A.

Initially ALARM is on continuous until main system is operational. GO
LIGHT, visible data, and MODEM lights indicate REMOTE UNIT is operational.

LOW TAPE ALARM comes on when 80% of magnetic tape is used. Pressing the
ALARM RESET SWITCH will silence the alarm for another 100 records. Then
the LOW TAPE ALARM will come on again.

NO RECORD WRITE ALARM will come on for one second and go off automatically
when the main unit cannot write data records to the Kennedy Tape Recorder
system.
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DWWSSN DRS TELEMETRY SYSTEM
OPERATIONAL PROCEDURES
REMOTE UNIT

Connect main %15 VAC system power cord into a 115 VAC power socket. -
Turn on TOPAZ Backup Power Units.

Insure all AC power cords from individual system units are connected to
the red 115 VAC power strips. The only exceptions are the TOPAZ units,
and fan unit.

Turn on:

A. Modem
B. Intel microprocessor system
C. Data Precision Constant Current Calibrator

Observe the Modem XMIT DATA light, CARRIER DETECT light, and RCV DATA light
blinking pattern. The CARRIER DETECT light and RCV DATA lights mean the
main unit is transmitting data to the remote unit. Constant CARRIER DETECT
light means the main unit is connected via the telephone system to the remote
unit. If the RCV DATA light is blinking it means the main unit is trans-
mitting control data to the remote unit. If the XMIT DATA light is blinking
it means the remote unit is transmitting data to the main unit. Note the
difference between the blinking lights. This is because the main unit
transmits four words per 50 millisecond data period (20 samples per second).
The remote units transmit eleven words per 50 millisecond data period.

Calibration:

A. Any ABORT CODE transmitted by the main unit will blink the remote
CALIBRATOR DISPLAYS. This is an excellent way to test the main to
remote telemetry link operation as well as the remote receive micro-
processor (UP 3) and calibrator microprocessor (UP 5) and associated

current calibrator.

B. Any CALIBRATION CODE transmitted by the main unit will be visible as
to type, level, period of calibration.

C. Any ABORT CODE will immediately stop any calibration and reset the
CALIBRATOR.

If the above steps are completed the remote unit is working.
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DAILY DWWSSN DRS TIME CHECK AND
CORRECTION PROCEDURE (SYSTRON DONNER)

1. Turn on WWV radio. Check Systron Donner Timing System, Model 8110 Digital
Clock as per Time Lamp Synchronization Test, Scope Synchronization Test, or
Standard Berkeley Time Check Test.

A. Time Lamp Synchronization Test:

Observe WWV lamp and ON TIME lamp. If a proper WWV time tick is
present, the WWV lamp will be on during the WWV time tick. If the
Systron Donner Timing System is within a few milliseconds, the ON
TIME lamp will blink with the WWV signal. (See Synchronization Using .
ON TIME Lamp Procedures.) The ON TIME light will blink. If the ON
- TIME lamp is not blinking simultaneously with the WWV lamp, use the
Scope Synchronization Test described below.

B. Scope Synchronization Test:

1) Connect the vertical input of the scope (0.5/div and 2 mS/div)
to the TICK and PED BNC on the front panel of the unit.

2) Observe the pedestal and tick on a common baseline.

3) Measure the lead or lag time error. If error is greater than 50
milliseconds, reset the Systron Donner Timing System and log time
correction.*

NOTE: If time system is within 50 milliseconds do not reset until
the magnetic tape is changed, then reset the Systron Donner Timing
System and log time corrections.

(G

LEADING ON TIME

LAGGING

FIGURE 1 - TICK AND PEDESTAL

% Any uncertainty in the propagation delay time must be added to these figures.
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2. During initial set-up or large timing errors, use the following procedures
to set-up and operate the Systron Donner Timing System.

A. Preset Time and Propagation Delay:

1) Use the PRESET thumbwheel switches to set in desired start time.

2) Use the PRESET/RESET toggle switch to enter data into the displays.
In the RESET mode the display registers are to set to all zeros. 1In
the PRESET mode, the data values of the thumbwheel switches are entered.
into the display registers.

3) Use your choise of Manual Start, External Start, or WWV Start (see
Systron Donner Manual, Option S11A External/WWV Synchronization).

4) Check Timing System Synchronization by TIME lamp or SCOPE method.
Adjust timing system for zero millisecond error. (See Systron Donner
Manual, Option S11A External/WWV Synchronization.)

B. Manual Start:

1) Place MODE switch in HOLD position.

2) Place START switch in MANUAL position.

3) Preset time by thumbwheel switches to desired start time. Press
PRESET switch. Desired start time is visible in displays.

4) Listen to WWV and at place MODE switch to RUN position when you
want the system to start.

5) Use the TIME LAMP and/or SCOPE method of synchronization.

C. Synchronization Using ON TIME Lamp:

1) Position the PER SEC switch to 1 mS.

2) Hold the ADV/RET switch in the RET position until the ON TIME lamp
stops flashing.

3) Hold the ADV/RET switch in the ADV position until the ON TIME lamp
flashes and then stops flashing; note how many flashes this requires.
4) Hold the ADV/RET switch in the RET position for 1/2 the number of

flashes counted in this position less 2.

5) Synchronization is now accurate to within +2mS%.

D. Synchronization Using a Scope:

1) Connect the vertical input of the scope (0.5/div and 2 mS/div) to

the TICK and PED BNC on the front panel of the unit.

2) Observe the pedestal and tick on a common baseline.

3) Select a convenient rate on the PER SEC switch and, using the ADV/RET
switch, superimpose the tick and pedestal as shown in Figure 1.

4) Return the PER SEC switch to OFF.

5) Synchronization is now accurate to within +100 mS*.

* Any uncertainty in the propagation delay time must be added to these figures.
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LEADING ON TIME

LAGGING

FIGURE 1 - TICK AND PEDESTAL

WWV Synchronization Start:

1) WWV Synchronization allows full synchronization of the clock or
generator to radio stations WWV in Fort Collins, Colorado or WWVH
in Puunene, Maui, Hawaii.

Page 3

2) WWV Sync Input: Unit will detect the WWV (1 kHz) or WWVH (1.2 kHz)

second ticks with a minimum input level of 0.5 Vrms.
3) Equipment Required:
(A) WWV Receiver: Tick Output: 0.5 Vrms, minimum.

(B) Oscilloscope: Vert: 0.5 V/div, 100 kHz bandwidth, minimum

Horiz: 0.5 to 5 mS/div. (Oscilloscope required
only when precision must be better than

+3 mS.)
4) Setup:
(A) Connect the Tick Output of the receiver to the "WWV IN'" BNC
on the rear of the Time Code Generator (TCG).
(B) Adjust the Tick Output of the receiver for about 3V p-p
(1.5 V p-p minimum). This will correspond to about 1 V p-p on
the TICK and PED BNC.

D-10
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5) Start-Up:
(A) Note that the TICK lamp is flashing one each second.
(B) Set the 3 PROPAGATION DELAY switches (XX.X ms) to the calculated
time required for the signal to propagate from the transmitter to the
receiver.
(C) Place the Mode switch in HOLD position.
(D) Momentarily position the START switch to MANUAL.
(E) Place the Mode switch in the STOP position for a minimum of
1 second.
(F) Position the Mode switch to HOLD.
(G) Make certain that a good clean tick signal is present; then
position the START switch to AUTO and hold for 1 second.
(H) The unit is now synchronized to within +10 mS*, Synchronization
using an ON TIME lamp or scope may be performed for greater accuracy.

External Synchronization Start:

1) The clock or generator is automatically started in sychronism with
an external pulse. Starting accuracy to within 1 micro/sec can be ex-
pected exclusive of start pulse rise time delay. Controls are included
for advancing or retarding the time base at precise rates to allow re-
synchronization without interruption of time accumulation.
2) External Start Pulse: A positive going level change of +4.5 V,
minimum, for duration of not less than 5 micro/sec. Input impedance
in 10 kQ. Up to 50 V may be applied without damage.
3) Setup:
NOTE: The TICK and ON TIME lamps are not used in the
EXT Start Mode.
(A) The propagation delay switches may be used if applicable; if
not, set them to 00.0 ms.
(B) Position the Mode switch to STOP for 1 second, minimum.
(C) Method #1: Position the Mode switch to HOLD. Position the START
switch to AUTO and hold it until the next pulse occurs. Preset de-
sired start time as described elsewhere in this manual.
(D) Method #2: Preset the desired start time. Set the Mode switch
to GEN or RUN. At some time before the start pulse will occur,
position the START switch to AUTO and hold it there until after the
start pulse has occurred.

The unit is now synchronized to within 1 micro/sec of the start pulse. The instru-
ment may be started manually at any time by positioning the Mode switch to GEN or
RUN and then momentarily positioning the START switch to MAN. The unit may first
be preset if desired while the Mode switch is in STOP.

* Any uncertainty in the propagation delay time must be added to these figures.
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